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How the Brute Must be Fed 


T last a very Daniel is come to judgment, to con- 

found the empirics, to tell us from long observation, 
experience and multiple trial—just simply, how we are 
nol fed but should be! These two last Mondays, at 
the Royal Society of Arts, in a series of three Cantor 
Lectures (to be completed next week), Major-General 
Sir Robert McCarrison has dealt with the subject of 
‘Nutrition and National Health’? in a way that 1s 
possible to no other man-——-on account of his special 
experience as a student of the subject in India, during 
the years 1901 up to his recent retirement. He entered 
the Indian Medical Service in 1901. Posted in Chitral, 
in 1905, he was led to take up the special study of 
Chitral fever. He then entered the Foreign and 
Political Department and in 1906 was stationed in Gil- 
ehit, which he found full of goitre and cretinism; he 
made a special study of these diseases up to 191i, when 
he went home to give the Milroy Lectures on goitre. 
He returned to India in 1913 and was put on special 
duty to continue his studies. After the war, he was 
sent to Poonoor, where he built up a great experimental 
station for the special 
found in India. 

Sir Robert McCarrison has thus had the opportunity 
of contrasting the development and health of the 
peoples of India, from the frontier downwards, with 
their varied dietaries. He has also carried out experi- 
ments with rats, on a vast scale, testing the effect on 
these of the actual native diets. The rat has been 
chosen because the cycle of development 1s' completed 
about 30 times as fast as in man 


study of deficiency diseases as 


so that an expert- 
ment with rats lasting 140 days may be taken as corres- 
ponding with one made under the same experimental 
conditions during nearly twelve years with man. Having 
full space at his command and a large staff of disci- 
plined native workers, Sir Robert has been able to main- 
tain his animals under entirely healthy conditions. So 
impressed has he been by the adequacy of the diet of the 
northern Indian, as displayed im his physique and 
health, that he has used this, in his later years, in an 
experiment in which an average stock of 1,000 rats 
was fed daily, during about 2 years, a period approxi- 
mating to 50 years of human life. During the five 
years prior to his leaving India, there was no case of 
illness in this stock, no death from natural causes, no 
maternal mortality, no infantile mortality. 

The diet chosen would seem to contain in abundance 
every element and complex needed for normal nutrition. 
It consisted of chapatiis (thin cakes of whole-wheat- 
orain meal) lightly smeared with fresh butter, sprouted 
Bengal graze pulse , raw fresh vegetables ‘cabbage and 


carrots) ad libitum, milk, the hard crusts of bread (to 
keep the teeth in order), a small ration of meat once a 
week and water. The diet of the Madrassi, who come 
at the lower end of the scale in development and health, 
has many faults—it is excessively: rich in carbohydrates 
and deficient in suitable protein, mineral salts and 
vitamins. A remarkable diagram was shown, giving the 
individual weight curves of the growth of young rats 
fed either on white wheat-flour or on whole-grain-meal, 
alone or in combination with either butter or yeast or 
with both. The former show a remarkable comparative 
inferiority in growth. Moreover, the mortality of those 
fed on the white flour diets was 30 per cent. as com- 
pared with 4 per cent. in those fed on whole grain 
meal. The dangerous inferiority of white flour is 
placed beyond question. 

The lectures are an almost complete treatise on Nutri- 
tion and Health. They will be on sale at the third 
lecture and afterwards at 2s. 6d. the copy. We advise 
early purchase. The members of the Houses of Lords 
and of Commons should be forced to study them. To 
judge from recent correspondence in the Press, the sub- 
ject 1s at last attracting public attention. The great 
point brought out in the lectures is not the need of this 
or that vitamin or other substance in particular but of 
all of a great variety of materials in balanced associa- 
tion. Study of the minute anatomy, by close post 
mortem examination, clearly shows that whatever the 
deficiency may have been, the effect 1s general, al- 
though a certain marked response may be specially 
apparent in this or that Water, common salt, 
lime, iron, are just as necessary as any so-called vita- 
min for complete health; our ordinary foods are all too 
commonly deficient in quality, because of the lack of 
attention to such matters in growing ordinary crops. 
Our whole systein of agriculture needs revision in the 
light of these experiments. The ‘* Lancet last week 
called attention to the great loss of water as perspiration 
in hot climates and the consequent withdrawal of an 
amount of common salt far beyond that in the daily 
food; to this simple cause may be due much of the vague 
‘‘ malaise ’’ of whites in the tropics. 

In fact the lessons to be learnt from these lectures are 
innumerable and of the highest public importance. It 
is obvious that complete reform in medical education 
must be made, so as to place medicine upon a scientific 
footing. The profession has too long had hold of the 
wrong end of the health stick. !t 1s impossible to over- 
rate the impression upon those present, not merely of 
Sir Robert McCarrison’s words but of lus pictorial de- 
monstrations of details. 


Case. 
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Toxic Gases in Industry 


PROBLEM which has assumed considerable 1m- 

portance during the past three years and on which 
investigation is actually in hand is the quantitative 
detection of small concentrations of the toxic gases most 
commonly encountered in industry. The probiem has 
been brought under investigation under the joint 
auspices of the Home Office and the Association of 
British Chemical Manufacturers primarily in_ the 
interests of the safety of workers in the chemical 
industry, though the results will, of course, be applic- 
able to other industries in which such gases are encoun- 
tered. Mr. J. Davidson Pratt, general manager of the 
Association of British Chemical Manufacturers, dis- 
closed for the first time in his paper to the Institute of 
Chemistry this week details of the tests for all the gases 
in question, and led us to believe that in due course, 
when works tests have proved entirely satisfactory, the 
details will be published by the Association in conjunc- 
tion with the Government. When that is done it is to 
be hoped that all chemists in industry will acquaint 
themselves with the methods and see that they are 
applied whenever there is a possible danger from 
gassing, and thus contribute to the safety of industry 
by eliminating a type of accident which should be 
entirely preventable. 


The Rubber Market 


Neate anes to a report on the rubber situation 
which Charles Hope and Son have just issued, 
production seems limited to little more than half the 
normal output. Wauth rubber at its present price of 
under 7d. per lIb., it is hard to expect producers to be 
satisfied. At that figure very few estates can show a 
reasonable profit and no one will contend that generally 
speaking anything under 8d. per lb. can be called a 
‘‘ fair and equitable ’’ price. It appears that the price 
to be aimed at is about od., and it is abundantly clear 
that, with reduced output, production costs rise, the 
increase per lb. being out of all proportion to the 
increase in the percentage of restriction. When world 
stocks are reduced to a normal level the International 
Committee should have no difficulty in establishing and 
maintaining a fair and reasonable price. World con- 
sumption during 1935 was about 940,000 tons; world 
stocks at the end of last year were about 491,300 tons. 
During 1935 world stocks were reduced by 68,000 tons. 
Production in 1936 depends on the basic quota per- 
mitted. With 60 per cent. for the whole year world 
shipments should amount to a little over 800,000 tons, 
which in all the circumstances should be adequate. If 
trade in the United States continues to be good aid 
there 1s no political upheaval in Europe, this year’s 
consumption should exceed Q50,000 tons. 


Central Scientific Bibliography 


ONSIDERABLE progress has been made in con- 
nection with the organisation of the central agricul- 
tural and scientific bibliography to which reference wa: 
made in these columns six months ago, and the scheme 

) far advanced that it will come into operation on 
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Comments 


March 1. ‘Those interested in original work or 
research in agriculture and allied industries can join as 
ordinary subscribers from that date. The scheme will 
operate from the Science Library, South Kensington, 
by permission of the Board of Education. The list of 
‘‘ original subscribers ’’ 1s now closed, and this inciudes 
many influential names in agriculture as well as impor- 
tant firms such as Imperial Chemieal Industries, Ltd. 
Through the aid of Mr. E. W. Meyerstein, the retired 
stockbroker who lives at Dunton Green, near Sevenoaks, 
who has made many generous contributions to charities, 
the amount required for the necessary guarantee fund 
has been subscribed under his own guarantee. [or the 
present the scheme is concerned only with agricultural 
and allied industries, but other sections will be formed 
in due course for mechanical engineering, electrical 
engineering, civil engineering, industrial chemistry and 
physics. In the meantime those wishing to join these 
sections may temporarily join the existing section and 
secure their special information in that way. We gather 
from Mr. W. P. Dreaper, the hon. secretary fro fem, 
that when the scheme is fully in operation it will be 
possible for research workers to have forwarded to them 
all the available information they require on a given sub- 
ject without having to go to the libraries. It will be 
possible to save as much as a whole year’s investigations 
in this way. 


A Good Scheme 
A NY movement that will promote a knowledge and 


understanding among the younger generation of 
the working of the vast machinery of international trade 
is worthy of encouragement, even if it means adding 
to the already long list of societies. For that reason we 
welcome the Public Schools Business Society, which 1s 
being established to assist young men starting in, or 
engaged in, business careers. Its object is to set up a 
meeting place in Central London at which men and 
women prominent, in the business world will give 
addresses on subjects relating to the general knowledge 
of business affairs and national and international com- 
merce. Those working in different businesses will be 
able to meet together and interchange ideas and 
experiences. Occasional addresses will be given by men 
and women distinguished in other spheres in order to 
preserve and develop those cultural interests without 
an understanding of which no man is able to give or 
take his full share in life. Information will be available 
as to where specialised study of any subject may best 
be obtained and the Society will also advise its mem- 
bers on such matters as suitable residential accommoda- 
tion and the satisfying of such domestic needs as the 
darning of socks and the mending of clothes. Member- 
ship will be extended to young business men from over- 
seas as a result of which it 1s hoped that international! 
ties may be strengthened. Membership will be open to 
all who have been at schools represented at the Public 
Schools Headmasters’ Conference and now engaged in, 
or awaiting employment in, business. Those who are 
willing to become foundation members or to promise 
to become members as soon as the Society 1s formed, 
are invited to communicate with the hon. organising 
secretary, Mr. K. Hare-Scott, 12 Cranley Gardens. 


london, S.W.7. 
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Making Oil from Coal 


Professor Bone Exposes its Economic 


and National Aspects 


DISCUSSION on the economic and national aspects of 


the production of oil from coal was opened by Profess1 


W. A. Bone, F.R.S., at an informal meeting of the 


Institute of Fuel at British Industries House, London, on 
February 14. Lord Strabolgi presided during the early par 
of the meeting, but having to leave early he was succeede‘ 
in the chair by Professor C. H. Lander. 

The discussion, said Professor Bone, was intended to ke 
an unbiased and dispassionate efiort to get at a true percep- 
tion of the economic and national aspects of the oil from 
coal problem apart from any sectional interest. As an in- 
vestigator, whose life had been devoted to the scientific study 
of the manifold problems of coal and combustion, he had 
ceitainly no axe to grind or interest other than the national 
to serve. He concentrated on three aspects of the question : 
(1) The country’s coal consumption and employment in mines, 
(2) its public exchequer and finance, and (3) its security in war. 

Oil had completely displaced coal as a naval fuel, whilst 
in the world’s mercantile marine service there were some 
20 million of oil-fired steamship tonnage and nearly half 
as much more propelled by oil-burning internal combustion 
engines of the Diesel type. Since 1913, our exports of ships 
bunker coal had fallen from 21 to 13.5 million tons per annum. 
The displacement of coal by oil as a marine fuel was attri 
buted to oil’s 4o per cent. greater concentration of potential 
energy, its freedom from ash, its greater flexibility and its 
easier handling, storage and combustion control. In view 
ol the world’s alreadv assured abundance of petroleum for 
the next generation or two, there seemed little prospect «| 
coal regaining what it had lost as a naval fuel. So far as 
ship and naval uses were concerned, the demand was for a 
heavy oil and not petrol. 


Road and Air Transport 


In road transport and the aeroplane, oil had not displaced 
but had rather supplemented coal. The possibility of the 
Diesel engine supplanting to some extent the coal-fired steam 
locomotive in the world’s railways must also be envisaged. 
The Institute’s president, Sir John Cadman, had expressed 
the opinion that the 13 million tons of coal used annually 
on British railways could be effectively replaced by less than 
two million tons of Diesel oil, a prospect more‘ pleasing to 
railway stockholders than to colliery proprietors and coal 
miners. Moreover, in recent years oil had begun to compete 
with coke and anthracite for the central heating of large 
buildings in the Metropolis; and although the Gas Light and 
Coke Co. was countering this competition by introducing auto 
matically fed and thermostatically controlled  coke-fired 
boilers for central heating plants, heavy oil (which was per- 
haps even more flexible and easy to control) must be reckoned 
as a serious competitor with coke for central heating plant. 

Liquid fuels of one sort and another had therefore come 
to stay, and most likely would compete increasingly with 
solid fuels the world over before any equilibrium in the usage 


oOo 


of the two classes was reached. For the next generation or 
iwo there was no more fear of an oil shortage than of a 
coal shortage in the world; the potential energy of the pre- 
-ent world’s oil consumption of about 200 million tons per 
annum was equivalent to that of some 300 million tons of 
coal per annum, or to that of about one-quarter of the world’s 
present black-coal output Indeed, it was rather greater 
than that of the present annual output of coal in Great 
Britain. 

\s to the nation’s attitude to the problem, certain ruling 
considerations should be kept in mind. In the first place, 
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Professor W. A: 
Bone, Professor 
of Chemical 
Technology, 
Royal College of 
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coal and oil when rightly viewed, and in the long run, were 
not so much competitive as supplementary fuels. It would 
be folly not to make the fullest and best use of each; in some 
circumstances, and tor certain. purposes, it would be more 
economical to use coal than oil, and vice versa. He (Pro 


tessor Bor 


e) suggested that in the long run the best policy 
tor the nation was to Impose no let or hindrance upon the 
use of either in its .proper circumstances, leaving those to be 
determined as they arose, without prejudice in the courts ct 
sclence and experience. However justifiable might be the 
taxation of motor fuel as a convenient and equitable means 
of making the users of motor vehicles pav tor the maintenance 
of roads, there seemed to be little justification in our taxing 
imported heavy oil merely to prevent its displacing coal, 
for by so doing we not only confessed the advantages of oil 
over coal (or coke) for some purposes, but were depriving 
ourselves of them to our injury, which would be foolish. 


Britain’s Coal Resources 


Britain possessing plenteous resources of high-quality coal 
but practically no natural oil, and requiring large amounts 
of oil fuel, must needs become a large importer thereof. In’ 
1933 she had imported over 1,000 million gal. of motor spirit, 
about 560 million gal. of fuel oil and nearly 400 million gal. 
of crude petroleum, say, about 8} million tons of fuel oils 
altogether (exclusive of 185 million gal. of kerosene, used 
chiefly for lighting, and nearly 100 million gal. of lubrica- 
ting oils). The total c.i.f. value of the imported fuel oils 
was £21,000,000, or about /2 tos. per ton, and presumably 
included a good proportion of freightage, mainly in British 
tankers, and some insurance. It would be interesting to know 
the corresponding f.o.b. cost at the foreign shipping ports 
and the amount of British labour employed in transporting 
it from thence to storage tanks in Britain. Presumably, also, 
the imported oil had to be paid for by exports of the products 
of British labour. 


Tax Gathering for the Bureaucrats 


Before such imported oils reached the consignees, however, 
the King’s customs waylaid them and extracted duties amount- 
ing in all (in 1933-34) to £39.82 millions. Of such amounts, 
some £26.5 millions went into the Road Fund and presumably 
the remainder into the public exchequer, which thus appro- 
priated about £14 million as a direct tax upon the users, 
most*of whom were harmless British subjects, peacefully pur- 
uing business or pleasure and trving to lead decent, honest 
lives, with wives and children, out of the pittance that re 
mained after rate and tax collectors, and customs and excise 
officers, had robbed their pockets in various ways. It was 
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ot the,cheerful foreigners, but our own miserable selves who 
tid all these duties; and the less of them, the more spend- 
¢ money would be left us wherewith to employ labour and 
evive the country’s trade. Moreover, by meekly bearing all 
this high burden of taxation we were encouraging the expan 
sion of an already inflated bureaucracy, who were surely the 
arest Comestic animals that we reared for our amusement. 
But if we could replace all this imported oil by that brewed 
irom Our OW coal, would a kind and grateful Chancello. 
i the Exchequer merely forego Aa/f his present duties, and 
ismiss an equivalent of bureaucrats, so as to avoid imposing 


Cq ivalent othe: taxes: The answering echo was “ No !’’ 
Low Temperature Carbonisation 


\gainst all this imported oil fuel in normal times we might 
proauce some 70 million cal. ot benzol pel annum, or not 
more than about 7 per cent. of our present motor spirit 
requirements, by the high temperature carbonisation of 35 
million tons per annum of coal in coke ovens and gasworks. 
Lhe re Was also the prospect, scarcel\ yet realised, of obtain- 
ng petrol by the low temperature carbonisation of coal; but 


} 


was questionable how tar such means. even if practicable, 


would sumce. ly Protesso1 Bone’s Opinion, there were so 
many serious obstacles to our rapid and eventually great 
expansion of low temperature carbonisation that it could not 
be reckoned seriously as a solution of the problem, despite 
the entnuslasm of its ad ocate- But Pven Were thei most 

euine hopes fulfilled, and, sav. J millior tons of coa! 


pel annum were carbo! ised aT 2 lov T¢ mperature TO produce 


28 million tons of smokeless semi-coke, we might therefore 
prin arily obtal possibly about 100 millio1 gal. Ol petrol and 
some 600 million gal. of fuel oil of interior quality—or les; 
than one-tenth of present petrol and two-thirds of our present 
fuel oil requirements There would be no expansion of the 


supply, but only a prospect of gradual contraction as gas (1 
electricity further displaced raw coal in domestic heating and 
cooking. Personally, however, Professor Jone doubted 
whether low temperature carbonisation would ever play more 
than a useful, but subordinate, part in solving our oil from 
al problen 

Thanks to the enterprise of Imperial Chemical Industries, 
Ltd., and the skill of the Billingham technical staff, the pos- 
sibility of producing a material proportion of our petrol] and 
fuel oil requirements by the pressure-hydrogenation of our 
raw coal itself and/or its tars was presumably the new factor 

the situation which had prompted the discussion. Naturally, 


} 


‘ eryvone conceTnea wished TO know now Tal the new proce SS 


could be considered as an economic means of producing petro] 
1om coal in quantities suthciently large to make it worth 
vhile as a national eftort In such connection possible alte 

tive policies should also be considered. He suggested a 


real consideration that. inasmuch as nature supplied an 


abundance of petroleum for the mere drilling of a hole tn 


| 
trie earth. she had thereby set a limit upon what man could 
anorda to “pena 1PDOT) converting hel COAL NTO oll. howeve] 
clever he might become at it \lso, there was a narrow 
it to justifiable « xpenaiture in preparing o1 uperadi Oo any 


raw fuel te pertorm its proper Tunction either under a boile; 


an internal combustion engine 


A Brilliant Technical Achievement 


Admittedly, the new hvdrogenatior process at Billingham 
was a brilliant technical achievement. for which I.C.1T. and 
its experts deserved the highest praise and congratulations 
He (Professor Bone) had alwavs felt that the project of erect- 
ns full-scale plant at Billingham was in every way justi 

ri 


COSTS QO} proaucing petrol from sritish coal and of rainine 


. : , . 
I able , DeCause It pro\ aed tne o1 I means oT ascertainin 


«? 
Pan 


theient technical experience ol the process to ensure that 


tnose costs had hee} reduced tO the lowest point. 

\Vith all that admitted. however. there seemed little present 
prospect of its producing petrol at a cost anything like so 
low as the present c.i.f. price of imported petrol, which is 


met! ing like 3 ne} gal. fo?! 17 the Veal 1933 3,4 about 
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3d. per gal.). It was dithcult, and maybe impossible, at 
present to say what was or what would be the ultimate cost 
of producing petrol by the new process, because until the 
depreciatiofi tacto! had been ascertained by working experi- 
ence, one of the heaviest cost items was problematical. But, 
taking a moderate view, Professor Bone suggested that fo1 
the purpose of the discussion a total cost of less than about 
od. per gal. of petrol could scarcely be assumed; and <s 
the Government had consented to an excise duty of 4d. per 
gal. on home brewed as against 8d. per gal. on imported 
petrol, the assumed minimum of 6d. for the cost of home 
brewed, as against 3d. c.i.f. for the imported product, was 
probably not far out. From the national point of view the 
question narrowed itself down to how far we should be justi- 
fied in spending 6d.’s in producing as many 33d.’s worth 
of petrol, having regard either to increasing employment in 
our mines or to national security. 


Economics at Billingham 


[he paper presented to the Institute recently by Mr. 
itenneth Gordon showed that the present hydrogenation plant 
at Billingham was erected at a total capital cost of £5,500,000 
to produce 100,000 tons oft petrol from 900,000 tons of coal 
and a turthe 50,000 tons from creosote oil and low tempera- 
ture tar, and that its thermal efttciency was about 4o pel 


cent.—which compared with, say, 80 per cent. for a modern 
vasworks and 25 per cent. Tol the best electric super-power 
station The raising ot the required 600.000 tons of coal 


per annum would employ about 2,300 persons per annum 


at the mines; and he gathered that some 2,000 persons were 


at present employed on the plant itself, but that the number 
would probably be reduced when steady running was achieved 
and that it was substantially greater than would be necessary 
for an independent works making most of its hydrogen from 
hvdrocarbon vases instead of trom coal. Hence, the total 
necessary labour in mines and the Billingham plant might 
be placed provisionally at not less than about 4,000 persons. 
lf the Exchequer lost 4d. per gal. (the difference between 
the excise duty and the import duty) on the 45 million gal. 
which the plant would produce (assuming 300 gal. per ton 
of petrol), the Exchequer would lose altogether £750,000 on 
the production. 

\ccording to Mr. Gordon, however, a new plant of the 
same petrol-producing capacity would make 100,000 tons of 
petrol from about 375,000 tons of raw coal, which would 
cut down the labour to 1,450 per annum at the mines. Pro 
bably the total labour in mines and plant would not exceed 
2,300 persons to produce altogethe 150,000 tons oO! petrol 
per annum, on which production the Exchequer would stil! 
iose altogether £750,000. If, however, one ignored the Ex 
chequer loss and regarded such a plant as producing petrol 
at a loss of 2}d. per gal. as compared with the imported 
spirit, the loss to the nation would be only £420,000 per 
annum. The production of such a plant, however, woul. 
have replaced less than 5 per cent. of our 1933 petrol imports 
not to speak of our imports of fuel-oil and crude petroleum 


lo produce al/ the petrol imported in 1933 would have re 


] 
] 


quired about 22 such plants, and would have entailed a loss 


{ about £16.5 million per annum to the Exchequer, or of 


ut £9.28 million per annum to consumers. 


The Unemployment Problem 


The new ad hoc employment created would have been about 
32,000 TO 50,000 persons per annum in the mines and anothei 
». OOO pel annum on the plant, or trom 07,000 to 85,000 pel 
ons altogether. Against this, however, would have to be 
reckoned unemployment of seamen in the tankers which othe 


wise would hi; 


¢ transported 1, OOO million gal, o1 petro! 
to our shores, and people that would have been employed, 
but were not, in making the goods exported in payment of 
such petrol In other words, we should ask ourselves would 
more be gained on the swings than would be lost on the 
roundabouts ¢ 3ut whatever might be the correct answer. 


he (Professor Bone) was inclined to think on balance the 
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home-brewing of the petrol would not have greatly aflected 
unemployment as a whole, though it might have put 35,000 
to 50,000 unemployed miners back into work. 

l'rom the foregoing it was clear that, if a coal-hydrogena- 
tion industry for the production of petrol was to be developed 
in this country, it would have to be subsidised 1n some way 
either directly or indirectly by the State, on the plea ot 
rendering the country free of imported petrol tor defence in 
times of war; and probably a majority of our people would 
approve of a moderate subsidy for home-brewed petrol were 
it the only or best means of ensuring beyond doubt petrol 
for, say, our air and naval defence in war-time. For in war- 
time there would be large and imperative demands for petrol, 
the complete satisfaction of which would be vital to national 
security, and, even if petrol could be got in, a certain pro- 
portion of the tankers would be diverted or sunk by hostile 
ships or aircraft, and the price-of that which got through 
might rise imordinately. Hence, plants that could produce 
petrol from coal at 6d. to gd. per gal. might prove, if not 
absolutely essential to security, at least a sound precautionary 
Investment. ; 

Against such argument, however, must be set the considera- 
tion that coal-hydrogenation plants would offer big targets 
t> hostile aircraft; and it was certain that an enemy would 
make them one of his first objectives. If such attacks were 
successful the security of home-brewed petrol supphes might 
vanish in a few days. This was an aspect of the case which 
could not be disregarded, for a mistake might be fatal, and 
as the lives and liberties of all would be at stake, dare or 
ought we to take such a risk? 


Safeguarding Oil Storage 


\s an alternative policy Professor Bone suggested the 
underground storage in time of peace of a sufficient supply 
of petrol and/or crude oil to meet all likely war demands 
for a year or two. Indeed, it might be suggested that in any 
case such a measure was necessary to security, whether the 
petrol be home brewed or imported, because any system of 
storage above ground would expose us to perils which at 
all costs should be avoided. It should be possible to con- 
struct underground reservoirs at convenient places near to 
suitable ports, with buried pipe-lines to selected centres. He 
had been told that the capital cost of present-day above-ground 
storage of petrol or crude oil might be taken as only £1 per 
ton, or equivalent to an annual charge (at 75 per cent. for 
interest and depreciation) of only o.o6d. per gal.; and 
although a system of underground storage and _ pipe-lines 
would be several times more costly, yet it should not be 
prohibitive, and might be the cheapest and best way of en- 
suring the security which was so vital a necessity (1,000 
million gal. of petrol would require 160 million c. ft.). The 
present capital cost for above-ground storage would be some- 
thing like £3,500,000. 


More Subsidy Chatter 


In the course of the discussion more than one speaker 
referred to the necessity for a subsidy to enable a plant (for 
the production of petrol from coal) to pay. The final decision 
of the Government, in 1933, was to guarantee for a period 
of years a minimum difference of 4d. per gal. between any 
excise and customs duty. The present difference is 8d. In 
the case of the Billingham hydrogenation plant, which would 
produce 150,000 tons of petrol per annum, at 8d. per gal. 
the subsidy was /£1,500,000 per annum, paid by the taxpayer, 
or at 4d. per gal. it was £750,000 per annum. That amounted 
to £6,000,000 before the arrangement terminated. At four 
tons of coal per ton of petrol, and taking only the petrol 
obtained directly from coal, 400,000 tons of coal would he 
used to produce 100,000 tons of petrol; the subsidy, therefore, 
worked out to £2 10s. per ton of coal at 8d. preference, 01 
f1 5s. per ton at 4d. Many other processes which had been 
looked upon as impossible would present a very different 
balance sheet with subsidies much lower. The much-criti- 
cised Richmond plant, erected at Government expense in order 
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t» ascertain whether a particular system of low temperature 
carbonisation would pay, would have shown handsome profits 
with a comparatively low subsidy; indeed, practically all et 
the many low temperature plants that had been tried out cn 
a large scale and had failed ta pay would have survived and 


a substantial industry would have been assured. 

A fair amount of discussion was devoted to the claims con- 
cerning the advantages the nation derived from the Govern- 
ment assistance in hydrogenation. One of the advantages was 
permanent employment. But it was suggested that a much 
smaller subsidy in many other directions would give infinitely 
greater employment. On the basis of 4,000 workers and 


miners employed, the subsidy amounted to £375 per annum 


per man with an 8d. preference. One speaker pointed out 
that if taxpayers’ money were to be spent on decreasing un 
employment the problem was to create the maximum amount 
of employment for the minimum amount of money, and the 
figures given were not very encouraging. 

War-Time Troubles 

he present plant produced 4 per cent. of the peace-time 
requirements, and the war requirements would be many times 
as much. It would appear that, to deal with the quantity 
of petrol already used, a capital expenditure of, say, 
£100,000,000 would be required, at peace-time prices, and very 
much more under war conditions. Also, even for such a 
limited programme, some 300,000 man years would be re- 
quired tor construction, 50,000 men tor operating and 50,000 
miners for supplying the coal. Was it likely, it was asked, 
that such priority of capital, labour and materials could be 
obtainable or even be desirable in the event of war?’ Again, 
in a comment on the targets which such plants would present 
to hostile aircraft, a speaker asked if it were really a serious 
exaggeration to suggest that every ton of petrol produced 
in such plant in war time would be required for the sole 
purpose of defending it. 

More than one speaker expressed the view that it was a 
mistake to erect a plant so big as that at Billingham. it 
was suggested that the most that should have been done tor 
the time being in hydrogenation was to erect a plant of the 
minimum size to calculate accurately the costs of the process 
and to continue research on a fairly large scale. The pro- 
blem should still have been regarded as one of acquiring 
knowledge of the properties of coal, so that such knowledge 
might ultimately be utilised to formulate really sound schemes 
of development probably involving many other processes. 


(To be continued. 





Institute of Chemistry 
Liverpool Section : Historical Lecture 
\ MEETING of the Liverpool and North-Western Section ot 
the Institute of Chemistry was held on February 13, when Mr. 


J) 
Richard B. Pilcher, registrar and secretary of the Institute, 
gave a lecture entitled ‘‘ From Boyle to Priestley.’’ This 


lecture was essentially a continuation of that on ‘* Alchemists 
and Chemists in Art and Literature,’’ which was given before 
many sections of the Institute and published in 103 3- 

Mr. Pilcher introduced, by lantern slides prepared mainly 
trom his collection of prints, the chief characters in the his- 
tory of chemistry within the period indicated, namely, charac- 
ters born between 1627 and 1733. This was a period of 
absorbing interest, recalling such men as Kunckel and 
Lemery, the greatest chemists on the Continent contemporary 
with Boyle; Becher and Stahl, of the phlogiston theory; 
Mayow and Stephen Hales, remarkable for their experiments 
on gases; Boerhaave, the great teacher of Leyden; Geoffroi 
and Réaumur, of the French Academy; Duhamel, pioneer in 
agricultural chemistry; Rouelle, the whimsical demonstrato1 
at the Jardin des Plantes, who discovered sulphuretted hydro- 
gen; and many others, up to the times of the famous British 
chemists—Black, who propounded the theory of latent heat: 
Cavendish, who discovered hydrogen and the constitution of 
water, and Priestley, the discoverer of oxygen. 
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My First Visit to the British Industries Fair 


Chemical Products at the London Section 
By AN OVERSEAS BUYER 


ISITING the chemical section of the British Industries 

Fair for the first time as a buyer foreign to this country, 

| have been much impressed by the range of products 
which are offered by the British manufacturers of chemicals 
Prominent in this respect there was much to see at the stands 
occupied by A. Boake, Roberts and Co., and W. |. Bush and 
Co. The former firm is exhibiting a very large number of fine 
chemicals, intermediates and essential oils, several of the 
products being of exclusive manufacture and not produced bv 
any other British chemical manufacturer. I was told that they 
are now offering terpeneless oils prepared by a new process, 
and thereby hope to meet the needs of users who desire pro- 
ducts of the highest quality. The second firm mentioned 

\W. J. Bush and Co.) are showing various essential oils which 
are actually distilled in England for use as perfumery 
materials, and they have also a special display of such fine 
chemicals as vanillin, salicylic acid and cream of tartar, for 
which they are already well-known overseas. 

Those who require solvents and plasticisers for use in the 
manufacture of lacquer, paint and varnish, will be advised 
to visit the stand of Howards and Sons, who are now produc 
ing methylcyclohexanone (Sextone B) having 100 per cent. 
ketone content and a much higher evaporation rate than 
formerly. In my opinion this is a notable achievement of 
chemical manufacture. At this stand I was also shown a new 
plasticiser for cellulose acetate—Plassitil—which is said to be 
a really good acetate plasticiser and one which is offered at a 
reasonable price; it is especially of interest because it ‘‘ fills 
a gap ’’ in the range of pasticisers which are already on the 
market. Other plasticisers--some of which have been in 
regular use in the cellulose lacquer industry for many years 

were shown by A. Boake, Roberts and Co. 

Stafford Allen and Sons, who have not been represented at 
the Fair for several years, are now showing a range of pro- 
ducts, pharmaceutical preparations and essential oils being 
prominent. For expressed oil of almonds and apricot kernels 
this firm has gained a world-wide reputation. Concentrated 
perfumers are also exhibited, together with flavouring essences 
for the confectionery and mineral water trades. 

As might be anticipated, Albright and Wilson, [td., are 
showing various forms of phosphorus, together with phos- 
phoric acid (pure and technical grades) and phosphate salts. 
It is now 92 years since Arthur Albright founded this com- 
pany, which has always made phosphorus the main feature 
of its activities. At last year’s Fair, sodium hexametaphos- 
phate made by this company was regarded as ‘* product of the 
vear ’’ for special display on the stand occupied by the 
Association of British Chemical Manutacturers. This yeai 
the Association has given prominence to a product of the 
Dyestuffs Group of Imperial Chemical Industries—Monastral 


Fast Blue BS--and it is an exhibit which has been staged 
really to help the prospective user of this new blue pigment, 
the first to be discovered since ultramarine in 1826. I was, 
however, rather disappointed to find that the Association does 
not occupy a stand in a more prominent position, where it 
could better emphasise the importance of the chemical indus- 
try in Great Britain and lay stress on the fact that more than 
one hundred of the most important chemical-making firms are 
members of it. The A.B.C.M., as the Association is affec- 
tionately called by its members, does much good work by 
putting the manufacturer and the user of chemicals in touch 
with each other. 

The already well-known ‘‘ Analar ’”’ laboratory reagents 
were seen to be an outstanding feature on the stands occupied 
by The British Drug Houses, and Hopkin and Williams, Ltd. 
At the former stand a nessleriser for colorimetric analyses by 
the Lovibond tintometer method especially interested me be- 
cause this instrument employs tintometer glasses as standards 
in place of comparison solutions. At the latter stand organic 
reagents for metals were the chief attraction, 28 special re- 
agents now being available, the use of which is so admirably 
set out in detail in a book which is offered at the modest price 
of 1s. Special reagents are also featured by the General 
Chemical and Pharmacuetical Co., who are the makers of 
‘* Judex *’ laboratory reagents—which, like ‘‘ Analar’’ re- 
agents, are of high analytical standard. 

Among other exhibits | noticed a fine display of bismuth 
salts for pharmacuetical use and driers for the paint industry, 
by Thomas Tyrer and Co.: alum and aluminium sulphate in 
various grades for dyeing, lake making, paper sizing, etc., by 
Peter Spence and Sons; hydrogen peroxide, by that very 
progressive company, B. Laporte, Ltd., alkaloids, iodides and 
bromides, and several new products by Whiffen and Sons: 
dyes for many industries, by Williams (Hounslow), Ltd. : 
and the commonly-used industrial acids by Spencer Chapman 
and Messel, Ltd. Several new products were introduced to 
me by Monsanto Chemicals, Ltd., namely, phenol of very 
high purity and water-white cresols, phenacetin in crystal 
and powder form produced for the first time in Great Britain 
in 1935, and cresantol germicides for glue, paper, etc. 

Taken as a whole, the chemical section of the British 
Industries Fair shows that the chemical manufacturers of 
Great Britain can supply the needs of all present-day 
chemical-using industries and that they have great resources 
lor meeting the special requirements of the user of chemicals. 
\t each stand visited I found great courtesy and a general 
endeavour to help, and whenever a technical query was raised 
there was someone in attendance (or procurable) to give freely 
of the kind of information which makes the overseas buver 
realise very truly that he will be wise to ‘* buy British.’’ | 





Some Features of the 


HE engineering and hardware section of the British In- 

dustries Fair at Castle Bromwich, Birmingham, which 

remains open until February 28, is the largest annual 
display of Britain’s heavy industries. This section was first 
held in 1920, and since then no fewer than ten extensions 
of exhibiting area have been necessary. In 1920 the exhibits 
occupied 85,000 sq. ft., and this year the space let is 290,000 
sq. ft., compared with 274,000 sq. ft. indoors last year. This 
important section of the Fair has therefore increased its 
exhibiting area to more than three times the exhibiting area 
in the year of its inception. The number of exhibitors this 
year is 1,003, among whom are a certain number directly or 
indirectly serving the chemical and allied industries. 


Birmingham Section 


The exhibit of Cellactite and British Uralite, Ltd. (Stand 
Ca 705), features Urastone flue pipes and fittings, and Cellac 
tite asbestos protected metal roofing and roof ventilators in 
an attractive display. Exhibited for the first time is ‘‘ New 
l'rastone,’’ embodying the improvements wanted in modern 
asbestos-cement gas flues. This new product is 33} per cent. 
lighter than formerly; it will stand satisfactorily in tempera 
tures up to 1,000° C. 

Various samples of high-grade refractory bricks and blocks, 
suitable for withstanding high temperature in retort settings, 
coke ovens, iron and steelworks, etc., are displayed by the 
Stourbridge Refractories Co., Ltd. (Stand Ca 815 and 714). 
In addition, there is a range of special refractory insulating 
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bricks displayed, together with special hot patching cements, 
both in the dry form and plastic, and samples of 


mixtures toi hreclay and silica work. 


jointing 


l;vershed and Vignoles, Ltd. (Stand Cb 309), have in recent 
vears specialised in apparatus for distant indication and con- 
trol, and the centre of their stand is occupied by a typical 
control panel carrying indicating and recording instruments 
operated by various methods of distant indication which this 
company have at their disposal. These methods include the 
Midworth distant repeater (illustrated), the C S No- 
contact system the new Evershed-Midworth telemeter. 
The choice of the system to be employed in any given in- 


and 
and 


stance depends on the nature of the problem under considera- 
tion. For example, the Evershed-Midworth distant repeater 
would be used for the repetition of electrical quantities, steam 
pressures, steam and water flow, and of any angular move: 


Float operated ‘trans- 
mitter at#¥reservoir. 





Distant Indication of Water Level over Post 
Office or private lines. 


Oni, 


the other hand, for the indication of water levels, position 


ment where the operating forces are of necessity weak. 


such severe con- 
and S System 
which has no moving contacts is particularly suitable. 


of valves and similar mechanisms, under 


ditions as exist in sewerage schemes, the C 


\n automatic weighing, blending and mixing unit is shown 
in operation on Stand D 611, occupied by Henry Simon, Ltd. 
This exhibit demonstrates representative Simon apparatus for 
capacity-recording 
cattle 

includes a 


proportioning, mixing, controlling and 


particularly feeds, 
The 


S\ nchroweighet 


non-free-running materials. and 


powders and similar materials. exhibit 


typical mec hanically-fed for proportion 
ine 


ie materials by weight and percentages. 

The stand of the Birmingham Battery and Metal Co., Ltd. 
(Stand D 707/608), is very much the same as last year, being 
the front of 


the stand are representative examples of the company’s pro- 


constructed from the products of the firm. At 


duction of large seamless copper and brass tubes from 6 in. 
to 18 in. inside diameter, as are supplied for steam pipes 
and other engineering purposes as well as for rollers in the 
paper and textile trades. 

The Atlas Co., Ltd. (Stand D 
mechanical models, test plates, etc., designed to demonstrate 
the elasticity and durability of “ Atlas Ruskilla and 


Preservative 723), exhibits 
iron 
steel paint. 

‘“ Selek ’’ metal-to-metal jointing material in powder form, 
which forms a non-oxidising and non-rusting joint, and is 
cuaranteed to keep tight under the most exacting jointing 
conditions, with steam, super-heat, water, alcohol, 
spirits, etc., is exhibited by Grant and West, Ltd. (Stand 
Ca 807/706 and D 206). 

The exhibit of The Chesterfield Tube Co., Ltd. (Stand 
1) 709/610), consists of cold drawn weldless steel steam pipes 


yé 
Pas, 


for high-pressure steam installations, weldless steel cylinders 
the acetvlene, 
dioxide, coal gas, ammonia, etc., and weldless steel headers 


ior storage of oxygen, hydrogen, carbon 


1)? 


weldless 
storage cylinders measuring over 20 in. diameter, and solid 
drawn tubes manufactured from the latest corrosion and heat 
resisting alloy steels are also displayed. 

A complete range of Gargoyle greases for all purposes is 
displayed by the Vacuum Oil Co., Ltd. (Stand D 427) 


27). 


tor boilers and superheaters. Large steel 


in 
A 


These 
are manufactured at the company’s grease works at Birken- 
head, claimed to be the largest and most up to date in the 
world. 

A wide range of electric furnaces of various types is shown 
by Wild-Barfield Electric Furnaces, Ltd. (Stand Cb 209 and 
108). Three vertical furnaces with forced air circulation are 
equipped with the Wild-Barfield patented centrifugal fan and 
combined charge progress recorder and automatic tempera- 
ture controller, are widely used for a variety of low-tempera- 
ture heat-treatments, such as tempering, secondary hardening 





Indicator at 
Control Station, 





on high-speed steel, and other treatments of both 
non-ferrous materials. 

Wilcox, Ltd. (Stand D 
a large island site as in previous years, and their 


ferrous and 


Babcock and 


501/400), are again 
occupying 
exhibits exemplify various welding processes which are used 
In their A new pipework exhibit has been built to 
show their ‘‘ Sealweld ”? joint, in which the joint is made 
metal to metal between flanges, after which the thin pro 
jecting lips on the end of the flanges on the pipes themselves 


are welded together. 


works. 


At Stand Cb 605/504, occupied by the British Thomson 
Houston Co., Ltd., the BT'H Thyratron control equipment fo1 
clectric welding, constitutes a development of great import- 
ance to the electric welding industry. Its use eliminates 
moving mechanical parts, while in conjunction with a suit- 
able resistance welding machine it permits the welding ot 
special alloys, coated steels and fine gauge materials hitherto 
thought impracticable; also, the production speed of welding 
mild steel can be increased. The panel is shown applied to 
a welding equipment, and is complete with transformer and 
oil switch. 


Ltd. 


famous mechanical 


Meldrums. (Stand D 


stoker. 


325/224), their 
The model exhibited being the 
coking type of stoker for a Lancashire boiler fitted with self 
cleaning grate of their boxbar type. It is arranged fo. 
natural draught, but is readily adaptable for forced draught 
by means of steam jets or fan. A new type of dust and spark 
for and incinerators is also exhibited, the 
dust being automatically discharged into a closed container, 
so that gases freed from dust pass up the stack. 

An’ all-purpose jointing, suitable for every kind of joint 
steam, water, gas, oil—is shown by Thomas and Bishop, Ltd. 
Stand D 323/222), together with belt dressings, tinning com 
pounds, 


are showing 


boilers 


collector 


and asbestos furnace cement. 
for repairing and 


The latter material is 


useful furnaces for stopping 


around boilers and flues. 


air leaks 
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lant for spraying paints, cellu tving such materials as hydrated lime, silica, barytes, etc.), 


Ti d kan Co..e¢ltd. (Stand A 722). a paddle type mixer for powders, and a batch type wet mixel 


res types Of Tume removing Tans, ana emulsifier. 

cal works. [hey have a propelle: Wellingto lube Works, [td Stand Ca 4oo0) have a 
enclosed tor aGriving a pro splay of mild steel and wrought iron tubes and fittings 1O} 
ico, © , ‘ ire" that the bla ( ds, Watel, steam, e@tc., also spe lal pipework Ol eve;ry des 


( 1 ‘ (j Callines ale il Piptio , VV ela \ be “ll heaters. lal uta tured by the sub 


©] e- “11aryvy nNnrm. lhe \ Ictorla lube a... | td , ale also shown, «ll 


Stand N a 3) are showing prominent display consisting of the range of ‘* Weldex 


> f CLO eCrlals TO! it ) Init hneater- qemonstratins he all-welded method ot con- 


>, furnace engineers in particulat rhe most interest exhibit | WW. and T. Avery, Ltd 


‘  ¢ ~lLi pe e] I co I Cal Stand |) Oi12/S512 Ins Aan | dustrial visible weighe with 
<1 ce; also in the Gib eigh-record indicai This machine, in addition to giving 
: tine bricl he latter. whicl isible indications of exact weight up to high capacities, also 
ed. heat conductivit\ rints an accurate record ot every load passing ovel the 
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ere C ~T€@] (7 ) VMducts ) eV 


ot ‘ imes C,ordo! d Co.. Ltd. Stand Cb 710 and &11 are 
e of exhibits in Firth-Vickers stain- — shown a comprehensive range of regulators, relays, etc., 
— iin > D 513/412 0c pie mes connectio with the Hagan svstem of automatic boiler 
control; also **Simplex”’ and ‘**‘Duplex”’ Mono combustion re 
corders, the ** Duplex ~ instrument registering unburnt com 
bustible gases (if pres In addition to the CQO2, and thus 

rovidine ’ complete ret LO combustion conditions. 
1d B 606) are show- 
ATIN PRE SURE ng screws, bolts, rivets, washers, etc. Samples will be 


nov or tne proa icts ot the Darlastor bolt and nut works, 


tneir ass ale pany, Joh (;arrington and Sons, 
' 

\\ ve! Wire - esnes. etal-~ ana vwauves OT wire, 
d wedge wir n various metals and apertures, showing 
all tvpes of wedge sections, ar hon by N. Greening and 
~ >, Ltd Stand (dD S03 Perforated plates in all metals, 
- on ~| Wine a wide arte OT pertoratt mit also shown, as 

e]] — | evw 1 pe OT vibratory —CTeel 
Part of the st; 1) 412 and 314 occupied by Henry Wiggin 
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Rema High Speed Emulsifier. | _ ¢ | 
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Protection Against 
Gases 


Important Investigations Now in 


KR. J. DAVIDSON PRATT, general manager of the 
\ssociation of British Chemical Manutacturers, read 
a paper on Protection Against Toxic Gases in In. 
dustry,’ at a meeting of the South-kastern Counties section 
of the Institute of ( hemistry in London on Wednesday even 
ine, and described investigations at present being conducted 
by the Chemical Detence Research Department under the 
auspices of the Department ot Scientific and Industrial Re 
search on behalf of the Home QOthce and the Association of 
sritish Chemical Manutacturers. 

The primary consideration tor protecting the worker against 
gassing risks, said Mr. Pratt, is to take’ every precaution 
against the escape of the dangerous material into the atmo- 


sphere and especially into that of the workroom. The use 


of automatic or totally-enclosed plant and machinery will 1 
many cases achieve the desired object, and too much atten 
tion cannot be elven to the design ot the plant to ensure 
that there will be no escape of dangerous gas into the work- 
room, not only when the plant is operating satistactorily but 
also, if possible, in the case of breakdown. This should be 
regarded as the basic method ot ensuring safety for the 
workers. 


Need for Adequate Ventilation 


Where conditions of working make it impossible to achieve 
this ideal, then adequate ventilation should be provided, and 
this should be designed so as to carry the dangerous vapours 
away trom the workers. In general, this is best achieved 
by means of exhaust ventilation, and the ventilating arrange 
ments should be constructed so as to draw off the fumes is 
near as possible to the point of liberation, so that they do 
hot vet into the air of the room: coupled with this it is e00d 


policy to supply the workrooms with clean conditioned an 


at a suitable temperature. There are very few cases indeed 
where it is not possible, by proper attention to the design 
of the plant and the ventilation, to provide complete pro 
tection for the operatives. 


\V here partie ularly noxious substances have LO be handled 


efticient protection may be secured by enclosing the plant 


at least the section of it from which tumes may be evolved. 


() 
in a close fitting cabinet connected to an ethcient exhaust 
ventilation, the exhaust being discharged at a sate place out 

side the building, either with or without intermediate treat 

ment to destroy any noxious material in the exhausted air. 
The sides of the cabinet can be provided with large windows 
of reinforced glass, while all control valves, recording instru 

ments, ete., can be installed on the outside walls, so that the 
operation ol the plant can be observed and controlled trom 
the outside, thus eliminating the dangers of gassing. This 


method is used 


n some factories where phosgene is handled 


?.2., M dyemaking, and has been applied with complete 


success In connection with chemical wartare agents of great, 


potency such as mustard gas and the arsenicals. In these 
cases the SAVING WN casualties and illness has repaid the extra 


Cost many\ times Ove}! , 
Protective Devices 


li these precautions are observed there should be no need 
tor the workers to weat protective devices such as respiratots 
nd dust pads tor their normal duties [here are, howeve! 
a Tew isolated Cases, chietly with dusts, where it has sO tal 
proved impossible tO prevent the contamination of the atmo 
sphere, and in such cases protective devices such as dust 
filters may have to be worn continuously, tO protect the breath 
Ine Jets ave hese ale the exception, however. and respi 


rators and similal appliance: should Invariably he regarded 
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solely as emergency methods ot dealing with dangerous situa- 


Llons, tor example, rescuing a man trom a poisonous atmo- 


sphere. It may be suggested that this appears to discount 
the value of respirators, but such is not the intention. The 


best designs of eas mask, and there have been great improve. 


ments of late vears, impose a certain amount of handica} 
on the worker and definitely detract from his comfort. There- 
fore unless the most rigid discipline is observed, men will 
discard the respirators and endeavour to work without them, 
with, in Many Cases, serious results. 

Satety depends on a full knowledge of the nature and pro 
perties ot the substances used or produced at every stage 
of manutacture and of the reactions involved In this con 
nection the importance of impurities in the raw materials 
and of the by-products in the reactions must alwavs be borne 
in mind, as they are very often the cause ot trouble. Fo} 


example, arsenic as an impurity in sulphuric acid has been 


responsible for many gassings with arsine in storage tanks 
Hazards in New Processes 


British 
(hemical Manutacturers state that betore commencing an 


Che model satetv rules issued by the Association of 


new manufacture the employer should take steps to ascertain 
definitely whether there are any special dangers attaching to 
the operations involved, and whether the substances used, 01 
made at any stage, possess any properties which necessitatc¢ 
precautions being taken tor the protection of the workers 
Che design of the buildings and plant should be based on 
the information thus obtained, and appropriate rules framed 
for the observance of workers in the process. While the 
principle underlying this rule appears obvious, many accidents 
have occurred in the past through neglect of the measures 
suggested. 

During the research and the semi-technical scale develop 
ment leading up to bulk production, a special study should 
be made of the materials used or produced, and of the pro 
cesses, at every stage, from the point of view of explosibility 
inflammability, potsonous or deleterious properties, and of the 


conditions which may lead to uncontrolled reactions 


nad Corl 


The possibility of substituting non-da 


sequent dangers. 9 
eerous tor dangerous reagents should alwavs be carefully cor 
sidered, tor example, in the case of solvents, non-inflammable 


or non-toxic liquids may, in view ot the reduced fire or gas 


& 


sing risk, prove less costly in the lone run than inflammab! 
or toxic liquids, even though their actual cost may be high 
or their ethciency lower. Special experiments will in most 


cases have to be undertaken to obtain the whole of this in 
formation 
\ttention must always be paid to the effects which may be 


produced on the worker by prolonged contact with the sub 








tunces used, or by the prolonged inhalation of contaminated 
air, even when such contact or contamination may be slight, 
lor example, with lead, arsenic compounds, aniline, natro 
chloro-benzole, and similar bodies. Many poisons, such as 
compounds of arsenic and lead, have a cumulative eftect, 
which will only become apparent after months or even years 
of working. Tests on animals, if suitably arranged, should 
provide indications as to whether such cumulative etlects are 
likely to occur. In all cases where there is any suspicion 


l 
that prolonged contact or exposure may cause injury, steps 


Pa) 


should be taken in designing and operating the plant, fully 
to safeguard the workers. A committee of the Medical Re 
search Council is now making a study of the physiological 
properties of the solvents in common use in industry, as a 


result of the unfortunate experiences with dioxan. 
Detection of Toxic Gases 


Xeferring to the investigations being conducted by the 
( hemical Defence Research Department, Mr. Pratt said the 
\ssociation was paying one half of the cost and the Govern- 
ment the other. This problem related to the detection of 
toxic gases encountered in industry. Undertaken primarily 
in the interests of the safety of workers in the chemical indus- 
try, its results would be applicable to any other industry in 
which the gases in question were encountered, and there were 
tew industries which did not have to contend with one or more 
of them. It was deemed desirable to undertake an investiga- 
tion with a view to finding simple chemical tests which could 
be easily applied tor the toxic gases most commonly en- 
countered in the cleaning of plant and vessels. It was decided 
that tests should be worked out for sulphuretted hydrogen, 
arseniuretted hydrogen (arsine), sulphur dioxide, nitrous 
lumes, organic halogen compounds, such as trichlorethylene 
end chlorbenzene, aniline, prussic acid, chlorine, carbon 
disulphide, carbon monoxide, phosgene, .benzene and _ nitro- 
benzene. 

Phe work, said Mr. Pratt, has been in progress over two 
vears and is nearing completion. As each test is finished ly 
the Department, firms in the chemical industry are asked to 
experiment with it under practical conditions to see if it is 
satisfactory and, in particular, to determine whether othei 
eases which may be present do, or do not, vitiate the results. 
l'Itimately the detailed tests will be published, each as a 
separate memorandum, and they will be described in sufficient 
detail to enable any competent chemist to carry them out. The 
memorandum on each test will also include intormation re- 
earding the conditions under which the particular gases are 
likely to be encountered, their physiological properties, and 


the first aid measures to be taken in the event of gassing. 


Maximum Allowable Concentration 


For each gas, it is necessary to determine the maximum 
allowable concentration into which an unprotected man can 
sately go without receiving any injury of any sort, whethe; 
immediate or delayed. This at once raises the question of the 
period of exposure. It has been decided in consultation with 
the Factory Department that the maximum period shall be 
taken as six hours, which is considered to be the longest dura 
tion of a piece of work, whether of inspection or repair in the 
contaminated atmosphere. Therefore the tests to be of any 
value must be capable of detecting with certainty the presence 
of the maximum concentration which a man can breathe with 
safety for six hours continuously. If it can detect still lowe: 
concentrations so much the better. No man should be allowed 
to gO into a closed vessel o1 confined space containing a con- 
centration of the toxic agent in excess of the six hours’ maxi- 
mum safe concentration. Either the vessel should be further 
cleaned or ventilated to reduce the concentration to a safe 
level, or the man should be protected by suitable breathing 
apparatus. 

\n endeavour has been made to make the tests quantitative 
as well as qualitative, and where possible test papers which 
change colour on contact with the gas have been developed, 


the depth of the stain or colour change giving a reliable indica- 
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tion of the concentration. It has been shown that the mere 
exposure or the waving ot « 


test paper impregnated with suit 
able chemicals in the atmosphere under test is quite unsatis- 
bactory, and the only reliable method is to draw a definite 
quantity of the atmosphere through a standard area of the test 
paper. In this way a set of standard stains corresponding with 
different concentrations of the gas can be prepared. 


Standard Tests 


By comparing with the standards the stain obtained unde 
-imilar conditions with the atmosphere under test, the concen- 
tration of the gas in the atmosphere in question can be tairiy 
accurately determined, and a decision reached as to whethe1 
it is safe for an unprotected man. The standard stains appeal 
to be capable Ol reproduction in tast .colours which, with 
reasonable care, should last for at least several months. In a 
number of cases, stains on paper cannot be arranged and the 
comparison is done in solution. All that the chemist has to do 
is to fix up the test apparatus which will be of a simple type 
and will be standardised, draw a definite volume ot the ai 
through the test paper using, where necessary, a long piece ct 
;ubber or glass tubing to get the sample trom the contaminated 
place, and compare the colour on the test paper with the set 
of standards. In this way a test can be done in a few minutes. 
l.ven if the atmosphere of a vessel is safe at the onset, it will 
often be desirable to repeat the test during the progress of the 
work to ensure that the atmosphere has not become unsafe 
trom gas liberated from sludge, crevices and the like. All 
existing methods for detecting the gases have been fully ex 
amined and the methods now advocated are regarded as being 
the most suitable for the object in view. 

Mr. Pratt, in conclusion, said the dangers otf gassing were 
due primarily to the properties of matter and its transforma 
tions. It was therefore a subject of special interest to the 
chemist. The chemist must, of course, co-operate with the 
physiologist or the pharmacologist in order to determine just 
what were the toxic properties of the various products. Hav- 
ing secured that information, the safety of the operatives lay 
largely in the chemists’ hands. He must study carefully all 
the processes of manufacture and must know exactly where 
danger was likely to arise and its precise nature, not only when 
the plant was working to schedule, but also when things went 
wrong. He must always bear in mind that the real danget 
might arise not from the main products handled, but from 
impurities, from by-products or from the materials used in 
nearby processes. 








Institution of Chemical Engineers 
Fourteenth Annual Meeting 


THE Institution of Chemical Engineers has this week issued 
the detailed programme of its fourteenth annual meeting, to 
be held at the Hotel Victoria, Northumberland Avenue, 
London, on March 6. The business session will be held at 
ii a.m., and at this meeting the Osborne Reynolds, Moulton 
and William Macnab Medals will be presented. Dr. Herbert 
l.evinstein will deliver his presidential address at 11.45 a.m., 
taking as his subject ‘* The Grant of Trading Monopolies— 
Then and Now.’’ Following an informal luncheon in the 
hotel restaurant, a paper will be presented at 2.15 p.m. by 
M. Novomeysky on ‘‘ The Dead Sea—A_ Storehouse of 
Chemicals.’’ The paper will comprise a résumé of the geo- 
graphical, mineralogical and climatic conditions peculiar to 
the Dead Sea and will discuss small scale work relating to the 
crystallisation and recovery of the salts found there. A briet 
outline will be given of the developments in hand by which 
the ultimate production of 100,000 tons per annum of potas- 
sium chloride will be attained. The paper will be followed by 
a discussion. 

Owing to the death of King George V the annual dinner, 
which was to have been held on the same date, has been post- 
poned to a date to be announced later. 
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Lithopone and Zinc Sulphide Pigments 


Their Outstanding Characteristics for Paint Manufacture 


™ OME characteristics of lithopone and other zinc sulphide 
pigments were described by Dr. H. Mills, M.Sc., in a 
paper read before the Manchester Section of the Oil and 
(olour Chemists’ Association on January 1o. 
The name of ‘ lithopone,”’? said Dr. Mills, should be con- 
fined, strictly speakinv, to the equi-molecular mixture of zinc 
sulphide and barium sulphate, but one quite commonly hears 


the term “ high strength lithopone ’’ used for mixtures con 


taining more than about 30 per cent. zinc sulphide. The 
generic term, however, is possibly permissible because the 


steps involved in the manufacturing processes are practically 
identical whatever the percentage sulphide aimed at. 
~teps are tabulated below : 
Zinc Flow. 

Zn (blende) 3a50, (barytes) 

Koast ' Coal 

nO Bas (“‘black’’ ash) 

| H,SO, | H,O 

ZnSO, (including other sul- Ba(SH), -+ Ba(OH), (in soh 

| phates) tion) 

Zn dust \n 


Barium klow. > 


alkaline sulphide — solution 


| 
sf 
ZnSO, (free from heavy metals) which = after 


| oxidation and neutralisa- barium sulphide liquor pure 
4 tion 
- ), (liquor pure) 


ZnS) BaS 


! 


Y 
ZnS BaSO, (both insoluble) 
“Slip” filter dried 


‘“ Crude ”’ Lithopone. 


Developing Pigmentary Properties 


Crude lithopone has no marked pigmentary properties; ‘o 
develop these it must be heated to, and mantained at, an 
optimum temperature for a regulated period terminated by 
sudden quenching in water. After wet grinding, filtering, 
drying, and dry grinding, the product is finally ready fo1 
use. If in the zinc flow the sulphuric acid is replaced by 
hydrochloric, the resulting ‘‘ crude”’ is pure zinc sulphide, 
since barium chloride is soluble, and by a proper: combina- 
tion of chloride and sulphate any desired mixture of zin: 
sulphide and barium sulphate may be obtained. Other 
methods of precipitation are at present being developed, the 
most notable being that used for pure and high strength 
sulphide pigments. 

Zinc sulphide pigments are definitely non-toxi 
harmless both during manufacture and in use. — Stringent 
purity is essential during manufacture to maintain their white- 
ness and brightness. 


they are 


After calcination they are neutral and 
for all practical purposes inert; they will then resist all 
organic and inorganic reagents except concentrated mineral] 
acids. In density they vary from 4.0 for pure sulphide and 
4.45 for barium sulphate. The refractive indices vary from 
2.37 to 1.64: the true lithopone averaging 1.84. 

In the past the resistance of lithopone to active ray- 
depended closely on their freedom from traces of certain 
undesirable radicles, notably chlorides; at present, any litho 
pone may be made light fast by the addition of minute amounts 


of various metals, the most useful of which is cobalt. This 
metal present to the extent of o.o15 per cent. of the zine 
content will confer stability. The fact that such a smal] 


amount is effective conveys some indication of the purity cf 
lithopones as commercially prepared. Such a trace is with- 
out sensible effect on any property other than light-fastness. 
There are, however, many grades of lithopone of satisfactory 


These 


clarification 1+; 


light-fastness without this treatment; the treatment is mer. 
torious in that it has extended the utility of a range of litho- 
pones of low oil absorption previously unsuitable for many 
purposes because o ftheir poor light resisting qualities. 


Strength of Zinc Sulphide Pigments 


It is usual to convey to users an indication of pigmentary 
value by a comparative statement of hiding or obliterating 
power and of reducing power or tinting strength. The follow- 
ing table gives figures for the commercially common white 
pigments, but since there is no absolute standard for reducing 
power it has been based, as is usual, on 100 for white lead, 
and a similar comparison has been made in the case of hiding 
Power. 

Quantity 


Hiding Keducing 


Pigment. Used. Power. Power. 
(sq. ft./Ib.) (W.L= 100) (W.L. 100) 
White lead - - 15 100 100 
Pure zinc sulphide wn 55 307 540 
60%, zinc sulphide 30 240 450 
Lithopone (28-30°%)) 24 160 280 
Antimony oxide .. 27 180 360 
Titanium dioxide ‘ re 480 1050 
Zinc oxide we va 22 147 200 


In presenting these figures, Dr. Mills pointed out that, 
although H.P. and R.P. do increase together, no obvious 
relationship exists between them. For example, although 
lithopone and titanium dioxide have respectively about 2.5 
and 10.5 times the reducing power of white lead, the com- 
parative hiding powers are only 1.6 and 4.8 white lead. The 
Paint Research Station have also found it necessary to draw 
attention to this point, for the two terms are measures of two 
important and independent properties of white pigments— 
namely, power to obliterate or hide a given surface and power 
io reduce or weaken the tint exhibited by a particular coloured 
material. If the paintmaker is making a white paint he 
is concerned largely with H.P. and that is what he should 
measure; if he is making a coloured paint he is also con- 
cerned with the proportion of white to mix with his stain 
to produce the necessary tint. Nevertheless, in literature 
obviously concerned only with white paints it is not unusual 
to find R.P. cited as a measure of the pigment strength. !t 
seems that the colour maker might conceivably deem it én 
advantage, in some cases, to have as low a R.P. as possible 
in his white, providing the H.P. remained of the required 
order, for then his final colour would contain a relatively 
high proportion of white pigment with consequent influence 
on service and costs. 


Sulphide Content of Lithopones 


Attention has frequently been drawn to the apparent dis- 
ciepancy between the sulphide content of various grades of 
lithopones and their pigmentary strength. The explanation 
has long held ground that lithopone owes its peculiar position 
to the co-precipitation of zinc sulphide and barium sulphate 
whereby the sulphide more or less effectively coats the sul- 
phate so that the pigment has, to all intents, a surface ot 
cine sulphide. This has recently been supported by experi- 
ments on heat of immersion of pigments in oil, and by ultra- 
violet transmission micro-graphs of lithopone dispersions in 
a suitable media. Crystallographic examination by X-ray 
methods fails to support this view; the sulphate and sulphide 
apparently exist in separate entities, physical properties, ¢.g., 
density,.and more particularly refractive index, are generally 
the additive result of the two pure constituents. 

Whatever controversy does exist upon the subject of the 
constitution of lithopone is based on apparently enhanced 
pigmentary values for lithopone, which can be explained with- 
out resource to arguments based on the spatial distribution 


of its constituents. When the advantage of lithopone over, 








say, pure sulphide, is commented upon, the tacit assumption 
made is that in these pigments zinc sulphide alone accounts 


tor the pigmentary value, whilst the blanc fixe is merely a 


diluent. lhis, however, is hardly a fair view of the part 
played by barium sulphate. Mechanical mixtures fall very 
little short Ol the commercial co prec ipitated produce ts. Wh ii 
deficiency there is, is not due to any constitutional advantage 


in co-precipitation, put to the dithculty ol developing the 
fullest pigmentary value during the manufacture of zine 


sulphide. 
Zinc Sulphide Pigments in Paint 


the measurable physical properties of these plements 


density and retractive index, reducing and hiding powe 


are all more or less definitely measurable and the paintmake1 
should have no difficulty in finding, on the zinc sulphide 


range trom lithopone to pure sulphide, a plgment to meet 
his requirements in these respects If one of the three normal 
commercial grades does not meet his specification he can 
sately use a mechanically mixed pigment without any great 
fall off in relative strength. Such mechanical mixtures 
appear to be quite as satistactory in use as co-precipitated 
pioments 5 this is, of course, a matter of observation—there 
nust be very few paints made in which the pigment is not 
a mechanical mixture. Apart from these easily measurable 
properties there are other characteristics probably much more 
important, but much more dithcult to define. Such items es 

peed of wetting with oil; pigment-vehicle relationships; o1l 
hsorption and so on are extremely important in different 
manutacturers’ procucts, ana even in any one manufacturer’s 
products. 

Surtace properties are without doubt of fundamental im 
portance in deciding pigment-vehicle relationship, and when 
considering these pigments from this angle it is essential 
iully to appreciate the nature of the zinc sulphide-barium 
sulphate complex. Of the various whites, the zinc sulphide 
pigments are the only group initially prepared as a result 
of ionic precipitation. Zinc oxide and antimony oxide are 
sublimated; white lead may best be described as the result 
of a solid gaseous reaction; titanium oxide results essentially 
irom the controlled hydrolysis of titanous salts. Lithopones 
using this as a generic term—are distinctly colloidal when 
precipitated; they show the drying and swelling phenomena 
usually associated with gels and they display strong adsorp 
tion characteristics. Although these characteristics are con- 
siderably modified during subsequent processing, particularly 
by the heat treatment, they are never completely destroyed. 
Indeed, it is the manufacturer’s job to turn them to the best 


advantage. 
Control of Properties 


LLithopones from the furnace, said Dr. Mills, are chemically 
inert and neutral (fH approximately 6), but by judicious 
control at all stages they may be produced with any desired 
/—1 and with oil absorption varying from 12 to 23 per cent 
with a similar variation for other vehicles. Again, although 
iithopones do not react chemically with paint media unless 
they contain an undue amount of zinc oxide—which normally 
should not be present more than 0.2 to 0.3 per cent.—a con- 
trolled degree of chemical activity may be given to the sur 
tace by taking advantage of adsorption in the distribution 
of traces of extraneous materials of the desired character. 
Without making any such additions it is possible during the 
manufacture to control such properties as particle size and 
surface condition, so that the behaviour of the same chemical 
product in paint manufacture may be quite appreciably varied. 
lor example, two products of the same /H and oil absorp- 
tion may show, according to the methods adapted in manu- 
facture, quite different rates of wetting with oil or even 
differences in behaviour in the can. An appreciable degree 
of tendency to display thixotropy may be imparted, so that 
a paint quite fluid on working may ‘* body up ”’ on standing 
and again become fluid on agitation. The vehicle used is 
equally important in its influence on such phenomena. 
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\s an outside paint pigment lithopone, including’ the 
higher strength pigments, are best formulated with other 


pigments of proved reliability. The principal defect ct 
white lithopone paints for outside use is chalking, associated 
with cracking and loss of adherance. Chalking, or disinte- 
eration ot the surtace | lm. is, to some extent, typical ot all 


white pigments, and is due, so it has been suggested, to the 
transparency of these pigments to short light waves. Coloured 


< 


except blue, absorb short rays. 


pigments are not so subject to chalking because colours, 
Zine oxide absorbs these rays 


+)» that the general trend is to use mixtures of lithopone and 


‘inc oxide 10-40 per cent. oxide, ard these have met with 


considerable success. 

Zine sulphide pigments are compatible with other whites- 
titanium dioxide, white lead, and timonox. It is fair to sav 
that with these, weathering properties of the resulting mix- 
tures are more or less intermediate in character between the 
two components, but that with oxide the weathering is im 
creased more than proportionately because of the opacity of 
the ZnO to short wave lengths. It is an advantage to mix 
with the lithopones a second white pigment which will 
toughen the paint film, increase the elasticity and generally 
counteract those physical properties of lithopone films which 


lead to cracking. leaded zinc oxide is much esteemed for 


this purpose; if, however, it is desired to keep entirely clear 
ot lead. non-leaded zinc oxide will be tound to e1ve excellent 


results. 


The Value of Pre-Treatment 


Recently attention has been called to the benefits resulting 
from pre-treatment of the vehicles used in paint mixing, the 
general tendency being towards the use of more highly bodied 
oils with a consequent toughening of the paint film. [t is 
now general to include a proportion of stand oil in linseed 
oil vehicles, as the advantages of this are apparent. The 
amount of stand oil which may be added is, of course, limited 


»v the brushability of the paint, but tor normal pigmentation 
up to 20 pel cent. of the oil may be stand oil. The extende: 
will also be found to exert considerable influence on the ser- 
vice characteristics of lithopones. The well-known 40-40-20 
Recent 
work has shown the importance of particle size and shape in 


tormula may be varied considerably on the inert. 


weathering characteristics, particularly in hindering check- 
ing and cracking. 

It is evident that the formulation of paints based on the 
lithopone or zinc sulphide pigments offers a very wide field 
for experiment and research. The normal lithopones are by 
now pretty well known and the capabilities and limitations 
fairly thoroughly appreciated. When compared with the 
older white pigments their hiding power is considerable. 


High Hiding-Power Pigments 


Recent developments have focused attention on high hiding 
pigments, and in this class pure zinc sulphide is well to the 
tore. In pure sulphide and the intermediate strength litho- 
pones the paintmaker has at his disposal pigments generally 
behaving similarly to normal lithopone with the added advan 
tage of high strength pigmentary properties. These new 
pigments are valuable for use with expenders other than blanc 
fixe, and pure sulphide may be mixed with such extenders 
and show pigmentary values similar to the co-precipitated 
lithopone. This should give confidence to the paintmaker in 
trving formulation on extenders other than blanc fixe. 

No considerable amount of extenders may be added to 
normal lithopore (28-30 per cent.) without seriously diminish- 
ing its hiding power, but with the higher sulphide contents 
paints may be formulated with other extenders and yet remain 
within the desired covering range. \s the density of the 
available extenders covers a fairly wide range, mixtures of 
similar zinc content may have quite different bulking values. 
for example, a 50 per cent. zinc sulphide-barium sulphate 
has a density of approximately 4.2; the corresponding calcium 
mixture is approximately 3.2 with a slightly higher hiding 
power. 
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Four Types of Evaporating Plant 


Their Operating Principles and Advantages 


HiE necessity for close co-operation between chemist and 
engineer in designing evaporating plant is becoming 
ereater now that an increasing number of applications are 
heing found in the chemical industry, with attendant difficul- 
ties which have to be overcome. 
ln evaporator design the characteristics of the solutions to 
be handled have to be carefully studied, and since the physical 
aud chemical characteristics of modern trade liquors are of 
such a wide variety there is necessarily a large number of 


diiferent types of evaporators to be found on the market. 














Fig 2._-Double Effect Evaporator of Special 
Design for treating liquors of delicate nature. 


? 


Some liquors have to be produced with a high degree of 
concentration, others again require only a small quantity of 
water to be removed; in some cases the viscosity of the liquor 
is greatly increased during evaporation, while in others a 
definite saturation point is reached, after which the salts either 











~ MULYIPLEX PATENT EVAPORATOR ~ 
BLAIS LTD MAKERS GLASGOW && 
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Fig. 3.—The very latest in evaporator design. 





Fig. 1.— A Typical 
Single Effect Evapor- 
ator manufactured 
by Blairs, Ltd. 














partially or completely precipitate out during concentration. 
The boiling point of the liquor may be so high as to necessi- 
tate a high steam pressure to effect the evaporation, or, on the 
other hand, it may be harmful to expose the liquor to a tem- 
perature beyond a certain limit in which case the evaporation 
must be carried out under a high vacuum and low pressure 
steam. All these factors must be taken into account when 





‘i¢. 4.—Blairs’ Single Effect Salting Type Evaporator. 


considering the most suitable type of evaporator to deal with 
anv particular liquor. 

A typical single effect evaporator, manufactured by Blairs, 
Ltd., is shown in Fig. 1. This evaporator is arranged for 
evaporating the liquor in bulk, under vacuum, and discharg- 
ine the concentrated material intermittently in batches. The 
lower portions form the steam space in which the heating 
tubes are arranged, and this is surmounted by a_ body of 
ample depth to allow for the foaming of the hquor. A special 
baffling arrangement is fitted at the top of the evaporator, 








174 


which prevents any of the liquor being carried over with the 
Vapour to the condenser. 

The double ettect evaporator (Fig. 2), also manufactured by 
slairs, Ltd., is of a special design for treating liquors of del) 
cate nature which deteriorate on being exposed to the heating 
surfaces for any length of time. A special type of circulato1 
is embodied in the lower part of the vessels, which assists the 
circulation of the liquid through the heatiny tubes. 

\n evaporator known as the improved Multiplex patent 
lm evaporator (Fig. 3) has been developed by Blairs, Ltd.. 
during the last few vears, and many modifications and 
improvements in design have been made to meet the require- 
ments of the chemical and allied industries. In this type ot 
evaporator the vapours, on leaving the first heating chamber. 
are passed tangentially into the separator where, by the rapid 
centrifugal action produced in the separator, the heavier pat 
ticles of liquor collect at the bottom and flow into the heating 
chambers. The vapour is then passed into the second heating 
chamber where it is used to effect the evaporation of the 


lhauol 


— 


n this chamber and so on. 


Balanced Vacuums 


(he vacuums in the various vessels are suitably balanced 
and maintained, in order that the necessary difference in tem 
perature exists between the vapour and liquor to eftect the 
most economical conditions of evaporation. The number ol 
such stages of evaporation, or effects, which may be employed 
is governed by various factors. such as the nature of the 
solution to be dealt with, steam conditions and degree of 
concentration required, and each individual evaporator pro 
blem requires to be closely studied so that the most suitable 
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plant may be designed. A special feature of the Multiplex 
evaporator is that the heating tubes through which the liquor 
passes may be easily cleaned with a minimum of labour. 
lk; vaporators working on this principle enable a considerable 
saving, both in steam and condensing water requirements, to 
be effected, compared with the consumptions when single effect 
evaporation is employed. 


The Latest in Evaporator Design 

The evaporator shown in Fig. 3 represents the very latest 
in evaporator design and works at very much lower tempera- 
tures than exist in ordinary vacuum evaporators. The ex 
tremely low temperatures allow of the evaporation in multiple 
effect of certain solutions which, on account of their tendency 
to deteriorate with high temperatures, had hitherto to be 
evaported less economically in single etfect evaporators. 

Blairs’ single effect salting type evaporator (Fig. 4) has been 
designed for dealing with liquor containing soluble salt- 
which precipitate out during concentration, such as electro 
lytic caustic soda, magnesium sulphate, soap-makers’ spent 
lve and sulphate of ammonia. Here the arrangement of the 
heating tubes and downtake is such that a perfect circulation 
takes place, ensuring that every part of the evaporator is 
kept free of crystals, except in the cone shaped bottoms from 
which they are discharged into receivers, closed salt filters 
or removed continuously by means of elevators. These 
evaporators are eminently suitable for evaporating dual sali 
solutions when arranged in double effect, the more soluble 
salt being precipitated in the first effect and the less soluble 
one after further evaporation in the second effect. The 
crystals produced are of a very fine nature. 








Silicon Iron Alloys for Chemical Plant 
A Lecture by Mr. S. J. Tungay 


NFORMATION on the use and application of silicon iron 

alloys for chemical plant construction was given by Mt 

S. J. Tungay, of Haughton’s Metallic Co., Ltd., in a 
lecture delivered at the Sir John Cass Technical Institute, 
London, on January 29. 

Previous to 1g14, said Mr. Tungay, the metallurgy of the 
various acid-resisting irons appeared to have commanded the 
interest of comparatively few persons in this country and 
\merica, although it must be confessed that much attention 
was being concentrated on the study of such alloys on the 
Continent. The ferro-silicon alloys for acid resisting and 
for use in chemical plant usually consist of an alloy of from 
13.5 per cent. of silicon, up to 17 per cent. silicon, with a 
pure iron as free as possible from carbon, manganese or othe) 
It has been 
found that with a lesser or even a higher percentage of silicon 


ingredients which may be considered impurities. 


than the portions named, an immediate falling off of the 
acid-resisting property of the metal is experienced. There 
tore it will be observed that the alloy must be maintained 
within very definite limits. 

With an alloy containing 15 per cent. silicon, some ex 
ceptional properties of acid resistance are obtained, as will 
he observed from the following corrosion tests :— 


Initia! Loss after boiling at 150°C 
Acid. weight. for 

Grams. 24 hrs. 48 hrs. 72 hrs. 
Sulphuric acid 65°, ua 112.648 Nil Nil Nil 
Sulphuric acid 20°, - 115.207 Nil Nil Nil 
Nitric acid OF, v« es I 3.392 0.011 0.038 0.074 
Nitric acid 30°, .. - 116.629 0.013 0.016 0.016 
Acetic acid se - 115.475 Nil Nil Nil 
Chromic acid 10% i. 115.264 0.547 0.631 0.070 
lartaric acid 25%, - 117.425 0.025 O.101 O.154 
Oxalic acid 25%, .. Bs 117.867 0.041 0.001 0.091 
\mmonium chloride 20”, 120.257 Nil Nil Nil 


This table shows tests carried out for varying periods to 


demonstrate the resistance of ferro-silicon allov, and it wall 
be observed that the greatest commercial application of these 
alloys is manifest in. connection with resistance to sulphuri 
and nitric acids; although for many other acids they with- 
stand more satisfactorily than other metals and alloys. 

It is difficult to over-estimate the enormous value of acid- 
resisting iron to the chemical industry as a material for the 
construction of apparatus and plant tor industrial purposes. 
The shortcomings of the various materials to which the chem1- 
cal manufacturer and chemical engineer were formerly tied, 
such as pottery, glass, quartz and metals of a more or less 
corrodible nature, have long been recognised, and the chemi- 
cal industry has now more fully appreciated the great superio 
rity of ferro-silicon or acid-resisting cast iron for dealing with 
acids and corrosive liquors. Continued research and experi 
ment has made it possible to deal with these difficult alloys 
in such a way as to ensure greater stability, improve the 
tensile strength and render castings, vessels and parts homo- 
genous—the manufacture of which some 10 or 12 years ag”) 
would have been considered utterly impossible. 

It is in connection with the heavy chemical industry that 
the widest application of acid-resisting iron has been attain- 
able, as the metal stands up excellently against sulphuri 
acid and nitric acid at varying densities and at all tempera- 
tures. Therefore, as a medium for constructing plant in 
connection with the manufacture of sulphuric and nitric acids, 
as well as apparatus and equipment where the utilisation of 
either or both of these acids is a necessity, *‘ Ironac ’’ acid. 
resisting iron is now very extensively used. In connection 
with the industrial utilisation of both sulphuric and _ nitric 
acids, a large variety of apparatus has been manufactured, 
including many forms of retorts, pans, vessels, jacketed pans, 
autoclaves, sulphonating and nitrating apparatus and other 
vessels, especially suitable for containing these corrosive 
acids, either in a hot or cold condition. 


i at ae 


ae 


kkebruary 22, 1936-—The Chemical Age 


Patents as Industrial Property 


Some Anomalies Discussed at Manchester 


JOINT meeting of the Manchester Sections of the 

Society of Chemical Industry, the Institution of the 

Rubber Industry, and the Institute of Chemistry, was 
held at Manchester on February 7, when Mr. W. A. Silvester, 
\Il.Sc., of the Dyestuffs Group, Imperial Chemical Industries, 
l.td., gave an address on ‘f Patents as Industrial Property.’’ 
Mr. A. McCulloch, M.Sc., presided. 

The understanding behind all developed patent laws, said 
Mr. Silvester, is that an inventor is a public benefactor and 
may accordingly be given a monopoly in exploiting his in- 
vention for a limited period of time in return for his teach- 
ing the public what his invention is by means of a docu- 
ment, with or without drawings, and at the same time saying 
clearly what it is that the public is barred trom doing tor 
the period of time provided. Thus an inventor who becomes 
also a patentee is a potential or actual industrial property 
owner. If the invention is technically fruitful, the fruits 
are his for a number of years. 


World Monopoly Impossible 


Patents, however, are granted by governments, and hold 
good only in the territory of the particular government. By 
patents one cannot obtain a world monopoly, as about one- 
third of the world’s population of 1,850 millions dwells in 
areas where there are no patent laws or almost none. ‘These 
areas are perhaps at present (except China) negligible from 
a manufacturing if not from a sales point of view, and it 
might be enough for anyone to patent only where manu 
facturing competition is expected. But a patenting cam- 
paign is necessarily planned early in technical development, 
as in most countries that grant patents (the United States is 
an exception) the first applicant, if there is competition in 
patenting, gets the patent. The patenting campaign, then, 
is carried forward at a time when sales expectations may be 
vague, and money short, even in a firm. Considered also 
from this point of view it is reasonable to limit the field for 
patenting to particular countries. When a detailed lay-out 
is made, it is seen that patent expenses alone vary enormously 
from country to country. Thus, reckoning in both initial 
expenses and renewal fees, the cost in £ of patenting pe 
million of population is approximately as follows: United 
States, 0.15; Britain, 3.0; Australia, 10.0; Irish Free State, 
37.0; Japan, 0.7; Germany, 6.0; Austria, 30.0, and so on. 
There are no renewal fees in the United States and Canada. 
ln other countries the older’ the patent the higher the fee. 
lactical considerations in competitive industry become com- 
plicated if dud patents do not die early. 


Some Continental Differences 


Passing on to chemical patenting, and restricting his ob 
servations to France, Britain, Germany, and the United 
States, Mr. Silvester discussed the inventor’s procedure in 
obtaining a patent, and emphasised the details of the differ- 
ences between the laws and practices of these four countries. 
l'rance is one of the countries where patents are given almost 
lor the asking, that is, there is no novelty search by the 
Patent Ofhce and no provision for precise claiming. The 
l'rench patentee then has no guarantee whatever that his 
patent is valid; he has little more than an official certificate 
that at a given time he had made what he thought was an 
invention. Also in France a new chemical product can be 
patented as such. Britain goes some steps further, and 
grants patents after a novelty search of, even now, a limited 
kind, carried out on the principles of elementary logic with 
ut overmuch regard for facts. Chemical patenting in Britain 
must be by processes. Britain also provides an opposition 
procedure; but in its opposition a measuring stick of inven- 
tiveness cannot easily be applied. Hence a British patent is 
not necessarily of any more value than a French patent. 


In Germany, where chemical patenting is again limited 
to processes, the official novelty search and the opposition 
procedure both allow of argument of over ‘‘ technical effect,’’ 
that is, a measuring stick of inventiveness: easily grasped 
by the technician, may be applied. The system in the United 
States is peculiar and complicated. Chemical products may 
be claimed as such. ‘There is a strict and wide novelty search 
as in Germany, but on paper only. ‘There is no provision fo! 
opposition. Conflicting applications fall into ‘‘interference”’ 
—a peculiar procedure, by which it may be the later appli- 
cant is shown to be the first inventor, often seemingly ended 
by agreement to licence or cross-licence (not an affair tor 
the Patent Office). In short, it may be said that, so far as 
obtaining patents goes, the law and practice most readily to 
be understood by the technologist is probably that of Ger 
many, despite some failings; and German practice give: 
patents most of which carry the best presumption of validity. 

Litigation in the High Court, as over infringement or revo 
cation, being expensive, creating and retaining of property 
by patents in competitive industry is a different affair in 
different countries. It is most likely to be free from pre- 


liminary encumbrances in Germany. Britain and the United 
States are perhaps about on a level, and circumstances are 
perhaps most dithcult in France. There are many other 


points of difference between different countries’ patent laws. 
The anomalies within the British Kmpire are noteworthy. 

[n competitive industry the inventor may readily find him. 
self ‘‘ dominated,” that is, an earlier patent still in force 
covers an earlier stage in a process than that to which his 
invention relates. Also there is:chemical generic term domin- 
ation. The circumstances here are such that the would-be 
manufacturer must make his own arrangements with the 
earlier patentee; the Patent Othces do not help, but the patent 
laws may. 





Madagascar Clove Oil Industry 


Rapid Increase in Exports 





THe clove oil produced in Madagascar is obtained mainly from 
clove leaves, and only to a small extent from the stems, 
the buds not being distilled. The industry was started in 
igtt and the exports up to 1932 were increased from 1,450 
kilos in 1913 to 135,460 kilos in 1932. The usual charge cf 
a 1,000 litres still is 280 to 300 kilos of leaves, the distilla- 
tion of which takes 20 to 24 hours, with a yield of 5 to 
5» litres of oil per charge. Stills are owned by Europeans, 
Creole planters and natives. In the Soanierana district some 
stills are owned by a European trading firm and leased to the 
natives who pay in oil on a basis of local ruling price. Stills 
are also run on a co-operative basis. 

Leaves are obtained by topping about 3 ft. of the tree, 
large trees yielding up to 100 kilos of twigs and leaves, with 
the average for trees over 20 years old, about 50 kilos and 
trees under 20 years old 25 kilos. The twigs and leaves are 
left under the tree for a couple of days to dry, and then 
placed.in the still without stripping. The topping process is 
increasing and causing serious damage to the future crops 
of cloves. In Sainte Marie the dry fallen leaves also at 
evathered for distilling. 

The oil is transported in large glass demijohns and ex- 
ported in tinned iron drums. There is a 5 per cent. ad 
valorem export duty. The 1932 exports and countries of 
destination were: France 123 tons, United States eight tons, 
england three tons, and Germany one ton. The total export 
value was 2,700,000 frances. The quality of the oil seemed 
satisfactory though there is no standardisation or inspection 
in Madagascar. Good Soanierana oil is reputed to contain 
85 per cent. eugenol. 
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British Overseas Chemical Trade in January 


\CCORDING to the Board of Trade returns for the month ended January 31, 1939, exports of chemicals, drugs, dves and colours were valued 
at 41,725,010, as compared with 41,877,556 for January 1935, a decrease of £152,546. Imports were valued at 


£/1,007,187, as compared 
with 4902,139. Ke-exports were valued at £26,801. 


—— 





uantities Value. Muantities. Value. 
January 31, January 31, January 31, January 31, 
1935 1436. 1935. 19 36. LQ 35. 136. 1935. 1930 
f / } f 
Imports 
Acids Drugs, medicines and medi- 
acetic .. cwt. 12,907 14,095 20,008 19,032 cinal preparations 
boric (boraci 7,182 2,640 0,Q03 2,979 Ouinine and quinine 
Citric 1,.QQ09 3,411 6,579 [2,104 salts .. »e OZ 70,320 209,055 5,001 15,275 
lartari ” 1.2085 2,719 5,503 10,797 Mediu inal oils cCwrt 3,160 3,912 7, 18! 12,315 
All other sorts value 9,178 10,848 Proprietary medicines 
Borax 23 CW. 17,504 17,100 5,393 10,408 value 12,722 66,355 
Calcium carbide m 88,787 73,731 50,958 16,085 All other sorts | os 55,015 40,9O7 
Fertilisers, manufactured Dyes and dyestuffs and 
superphosphate of lime extracts for dyeing 
tons 1,155 2,953 7,023 5,413 and tanning 
\ll other descriptions , 3,017 1,072 14,729 7,040 Finished dyestutts (coal 
Phosphorus cwt. 4 34 tar) cwt. 2,g0d 3,232 SS, 269 Q1,123 
Potassium compounds I:xtracts tordveing _,, 2,620 5,042 6,201 9,590 
Causti and Ives cwt. 11,120 11,058 1 3,490 13,071 Chestnut extract 32,723 $1,452 22,727 29,520 
Chloride (muriate 49,453 3 3,039 15,500 [1,001 uebracho extract 17,702 35, 101 10,253 31,140 
Kainite and other min- \ll other sorts , 29,451 2,230 18,755 30,053 
eral potassium fertil- All other dyes and dye- 
iser Salts cwt. 54,105 77,970 11,057 11,535 stults cwt. 1,062 1,235 14,197 21,150 
Nitrate (saltpetre) [S,O15 19,304 8,049 9,454 Painters and printers 
Suplhate ' 36,374 20, 360 12,753 13,404 colours and materials 
All other compounds g,218 11,518 16,071 18,808 White lead, basic cat 
Sodium compounds bonate cwt. 0,240 0,355 7,120 7,954 
Carbonate, including Lithopone as 7 14,711 22,335 4,540 14,070 
crystals, ash and bi Ochres and earth colours 
carbonate cwt. 14,592 3,525 cwt. 27,990 59,513 Y,971 17,730 
Chromate and_ bichro- bronze powdel 1,953 L,Q15 1 3,502 13,435 
| mate CWT. {) $33 | 274 6,502 1,709 ( arbon blacks {1 O45 17,005 O1,O31 66,153 
Cyanide 3,957 3,579 9,935 9,050 Other pigments and ex 
Nitrate ,* 159,702 72,000 27 HSd 34,270 tenders, dry Cwt. 31,025 33,304 O,225 10,512 
\ll other compounds 19,463 28,079 16,751 20,864 All other descriptions ,, 11,542 12,591 25,409 25,279 
Other chemical manufac- 
tures value 210,571 235,315 Total value QO2,139 1,007,157 
Exports 
\cids | Jinc oxide .. tons 1,033 NGS [15,492 17,025 
Citri cwt 3,312 2,595 11,550 10,009 All other descriptions value 196,575 191,572 
All other sorts value 25,435 20,205 Drugs, medicines, etc. 
Aluminium compounds Oumme and quinine 
tons 1,018 1,319 16,720 S559 salts OZ. 210,193 150,770 71,030 14,755 
Ammonium compounds Proprietary medicines 
Sulphate tons 25,907 >t) S71 139,720 159,759 | value [14,540 Qh.ob2 
\ll other sorts m 2,002 1,787 23,407 16,543 \ll other descriptions 1 33,231 l 39,937 
Bleaching powder (chloride Dyes and dvyestufts and 
of lime) cwt. 55,130 36,540 14,303 10,105 extracts for dyeing 
Coal tar products and tanning 
Cresylic acid... val 147.774 55,201 12,751 15,290 Finished dyestutts (coal 
Tar oil, creosote oil, an- tar)—alizarine, alizar- 
thracene oil, et gal. 4,400,074 2,070,570 Q1,740 63,390 ine red and= indigo 
All other sorts value 12,040 20,38 (syntheti cwt. [,192 2,255 5,505 15,019 
Copper, sulphate of tons 1,Q04 152 25,752 0,395 ther sorts : - 7,509 7,300 105,739 QQ,127 
Disinfectants, insecticides, All other descriptions ,, 37,242 20,050 36, 309 35,9903 
ets vin .. Cw 209,749 0,433 60,304 57,793 Total of dyes and dvye- 
Fertilisers, manufactured stuffs, ete. cwt 119,003 29,044 145,053 150,139 
tons 14,005 22,040 72,788 S8,649 Painters and = printers 
(;lycerine CW [9,797 %,73!I 15,3/7- 21,400 colours and materials 
Lead compounds . 10,209 11,500 12,440 15,545 Ochres and earth colours 
Magnesium compounds tons $03 $095 10,402 10O,G41 cwrt 12,405 160,552 15,585 16,325 
Potassium compounds cwt 1,005 3,754 L154 5,044 Other pigments and ex 
Salt (sodium chloride) tons 23,750 22,17! 58,298 60,280 tenders, dry cwt 10,310 15,209 29,328 27,153 
Sodium compounds White lead a 5,351 6,253. 9,954 12,722 
Carbonate, including Paints and cnamels, pri 
crystals, ash and bi- pares] - cwt. 39, 530 34,308 102.819 Q6.002 
carbonate cwt $62,705 2,058 117,255 71,50 Varnish and _ = lacquet 
Causti 11,410 2,433 LL1,Oo3 83,088 (clear) gal §3,233 00,405 32,590 27,097 
Nitrate »* | 12,950 17,045 1,370 5,352 Printers’ ink cwt 1,452 1,494 27,275 25,330 
Sulphate, including salt All other descriptions 33,739 35,553 635,973 79,574 
cake cwt. 29,275 $2,954 5,730 3,914 
\ll other sorts 55,113 54, 385 73,398 76,341 Total valu 877,550 1,725,010 
Re-Exports 
Chemical manutactures tracts for dveing and 
and produc ts value 14,725 15,005 tanning CWT. 401 1,344 1,239 1,053 
. Painters’ and _ printers 
1s ugs, medi ines and med- 
‘ and materials cwt. (2 105 14 R70 
icinal preparations value 9,903 8,004 : / 
Dyes and dyestutts and ex- Total value — 31,071 206.801 
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The Five Day Week in Industry 


Points For and Against Its Adoption 


S reported in THE CHEMICAL AGE last week (pages I4I- 

[42) Mr. B. A. Bull, production director of Boots Pure 

Drug Co., Ltd., opened a discussion on the five-day 
week in industry at the annual dinner of the British Chemical 
Plant Manutacturers’ Association in London on February 6. 
The five-day week was introduced at Soots’ tactories at 
Nottingham in 1934 and has proved successful from every 
point ot VIEW, 

Lord LEVERHULME said Lever Brothers had followed the 
example of Boots in their factories in this country by intro- 
ducing, trom January 1, the five-day week, and in the case 
Ol shop workers whose hours were formerly AS they had 
reduced the number of hours to 44 [It was too early yet 
to pass any judgment on the scheme. When they introduced 
it they sent particulars to the president of their American 
company who, in reply, reminded them that in their factories 
in the United States they were already working on the basis 


of a 35-hour week. 
Two Schools of Thought 


There were two _ schools. of thought- the school which 
believed that we must 20 in for national and international 
planning if we were to solve our industrial problems, and 
the sc hool, probably considered old fashioned. which believed 
that if only things were left alone they would, by the opera- 
tion of the law of supply and demand, work themselves out, 
and that it was our interference with those laws which had 
caused all our present dithculties. The trouble arose from 
international rivalry and from the fact that in the operation 
of those natural laws there must be a time lag which brought 
\s things were, we must seek to minimise those 
hardships by assisting unemployment, and thereby perhaps 
UNnCOns ious promoting it, mn ordel to make the sufferings 
as heht as possible. 


hardships. 


Mr. E. WALLACE, chairman of the Association of British 
(Chemical Manufacturers, in thankin Mr. Bull for his 
address, said he was in favour of the five-day week. In his 
company, however, he knew two people who worked more 
than five days a week; one was the chairman and the other 
was himself. 


q) 
Paes | 


Colonel FE. BriIGGs (Lever Brothers, Ltd.) said they must 
not only reduce the working hours and so provide additional 
employment, but they must make sure that the workers em- 
ployed their leisure time to advantage. There were indus 
tries where the wage cost was not an appreciable proportion 
of the total cost of the product, and there the five-day week 
might be quite easily applhed, but it might be quite impos- 
sible in those cases where the wage cost was an appreciable 
proportion of the total cost of the article that was being pro- 
duced, and that was where the importance of the consumer 
came in. They were all servants of the consumer and they 
must give him what he wanted, at the lowest possible cost 


The Working Man’s Primary Need 


fis company was led to introduce the five-day week from 
~ veral mo;rtives. In certain fac tories they were alreadv work- 
Ine T\ 


os 


days a week on the basis of the 48-hour week, and 
the workers were suffering on account of reduced wages. It 
was felt that the one thing the working man to-day wanted 
Was some security in his employment and a knowledge of 
what he was roine to take home at the end of the week, 
and that was the basis of their scheme. The basis was not 
really to reduce the working week from 54 days to five, but to 
vuarantee a minimum wage to everybody. 

Mr. B. L. BROADBENT, while agreeing that there were many 
industries in which the five-day week could be worked success- 
fully, said there were also many in which it was impracti- 
cable, for instance, the engineering side employed in the 


C 


17) 
maintenance and repair ot plant. The engineering sta fi 


would take full advantage of the Saturday and Sunday to 
keep the plant in order for the 4o or 44-hour week. As a 
manufacturer of chemical plant, it had been his experience 
in the north that it was ditticult to find skilled operatives, 
and this trouble would be aggravated by the general applica- 
tion of the five-day week. There was also the question of 
the office staff dealing with air mail correspondence which 
necessitated attention on Saturday mornings. 

Mr. J]. ARTHUR REAVELL agreed with Mr. Broadbent that 
it would be difficult to adopt the five-day week in the chem1 
cal plant manufacturing industry owing to the demand fo 
the manufacture of special articles and the proportionately 
small amount of repetition work that was called for. The 
manufacturer of a particular product wanted entirely different 
plant from that required by another manufacturer of the 
same product owing to the fact that they did not use the 
same raw material. Mr. Reavell concluded by saying that it 
might be an ideal arrangement to close all day for golf on 
Saturday and for church-going on Sunday, provided every- 
body did the same. 

Mr. BULL briefly replied to the -discussion and was heartily 
thanked for introducing the subject. 








The ‘‘ Fused ’’ Collar 


A Novel Use for Cellulose Acetate Rayon 


\r the present time there is being awakened an increasing 
interest in a process for making permanently stiffened fabrics, 
especially those suitable for the manufacture of men’s collars. 
This process utilises the plastic properties of cellulose acetate 
ayon and has originated in the United States (‘* Textile 
World,’’ May, 1935, p. 1059). The process consists of placing 
a fabric (containing a certain proportion of cellulose acetate 
rayon threads) between two cotton fabrics, then applying a 
solvent capable of softening the rayon, and afterwards sub- 
iecting the composite fabric to a suitable degree of heat and 
pressure, The acetate rayon thereby becomes plastic and 
forms an intimate bond between the two cotton outer fabric ; 
The resulting fabric ts stiff (according to the amount of acetate 
rayon present) and it retains its shape, size and stiffness even 
after repeated washing. Obviously, such a fabric has many 
uses in addition to its use for uncreasable and unshrinkable 
men’s collars. 

Many solvents can be employed for making the acetate 
rayon plastic, and among these are acetone, alcohol, methy] 
ethyl acetone, and acetic acid. The choice of solvent is not 
only governed by its effect on the cellulose acetate rayon, 
but also on any colours which may be present in the fabrics 
being bonded together. Manufacturers of the new collars 
have encountered fabrics whose colours have bled under the 
action of the solvent: careful selection of the solvent is thus 
necessary. Another point which has required much attention 
is the proportion of acetate rayon which must be present 
If too. little is present, the bonding of the fabrics is deficient 
and lacks permanency, but if too much is used the cellulose 
acetate oozes through the outer fabrics to give the collar a 


elassy celluloid appearance which is far from pleasing. 





(HE manufacture of synthetic resin articles, such as soap 
boxes, shaving bowls, cups, cigarette boxes, electric wall 
switches, etc., is being attempted in India by two small fac 
tories. One is known as the Bestolite Manufacturing Co., 
located in the Bombay Presidency, and has been operating 
for more than a year. The other, which was inaugurated 
in Calcutta last April, is known as the India Moulding Co. 


c 
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Chemical Plant Construction by Welding 


Its Many Advantages 


PART from the usual physical factors which enter into 

the design and construction of plant and machinery, such 

as wear, strains, strength and weight, the chemical plant 
engineer has the factor of corrosion to contend with. Coinci- 
dent with this problem he has also the added task of pre- 
venting contamination in the case of machinery for fine chemi- 
cals, foods, beverages and other liquids where a high standard 
of purity is essential. 

In so far as these latter preblems are influenced by the 
actual producing plant or machinery he must of necessity 
be circumspect in the choice of materials for the plant and 
in the determination of the methods to be adopted in their 
construction. Moreover, although in all probability there 
ire never two jobs alike which leave his shops, his prices 
have to be strictly competitive. 

By the use of welding in construction, his design can be 
best suited to his clients’ requirements. The use of castings 
which was obligatory in the days when the welding pro- 
cesses were not 
known, enforced a 
time production 
schedule which was 
difficult to reduce. 
It also enforced a 
weight which was 
not always  neces- 
sary. By §fabrica- 
ting plant in his 
own works, progress 
-ccan be _ followed 
daily. As practice 
indicates, adjust- 
ment and alteration 
can be made and 
construction pro- 
ceeds to a culmina- 
tion wherein a de- 
sign is achieved 
having an effective 
balance of strength 
and weight 

The almost un- 
detectable homo- 
geneous joint made 
by welding takes 
little time and ex- 
penditure of energy 
| as compared with 
Conical Vacuum Still Body of Welded ‘)€ — cumbersome 

Copper. methods of the 

rivetel and the 

blacksmith, excellent though they may be in certain spheres. 
With a heat given off by a flame having a temperature of 
500° C., the welder has at his command a more flexible 
nd swifter aid than any Vulcan had. This power may be 
set to work anywhere, for a welding plant is portable. The 
method of jointing thus provided obviously has no truck with 
friction or corrosion and, consequently, of contamination. A 
welded plant, internally and externally, is made for its work 

any creation of nature. 
in welded chemical plant, liquids or solids are not impeded 
unnecessary obstructions thus tending to reduce coagula- 
tion and cohesion. There are no points for corrosion to set 

n, and the simplicity of the construction facilitates cleaning 

nd maintenance. Welded construction, moreover, does not 
require the elaborate preparations and plant necessary for its 
The engineer can weld all metals with en 
\ida ’’ high-pressure plant, as supplied by The British 





Oxygen Co., Ltd., and has a new power at his disposal which 
widens the scope of his work. 

The accompanying illustration shows a typical welded 
copper job. It is a conical vacuum still body, suitable for 
working under a full vacuum at a temperature of 250° C., 
the still being heated with a gas furnace. The bottom of 
the still is dished and is 2 inch thick whilst the conical side 
is 4 inch thick. “The head of the still is bolted to the body 
by the usual form of joint rings. The thermometer pockets 
and other fittings attached: to the apparatus are welded into 
place as also is the neck piece for the manhole door shown 
on the side of the conical body; the overall height of the 
apparatus exceeds 6 ft. 








Chemical Matters in Parliament 
Palestine Potash 


IN the House of Commons on Tuesday Mr. R. Beaumont 
asked the Secretary of State for the Colonies whether he 
had any information as to an agreement proposed between 
the Palestine Potash Co. and the German Kali Syndicate ; 
and if he could state what were the terms of the agreement 
and what stage the present negotiations had reached. 

Mr. J. H. Thomas replied that he had seen the draft of 
an agreement which was submitted to the Palestine and Trans- 
Jordan Governments for approval, as well as to himself. He 
was not aware whether the agreement had yet been signed. 
He was not in a position to state its terms. 

Mr. R. Beaumont asked what was the present amount cf 
potash produced by the Palestine Potash Co., and what was 
its selling price. 

Mr. Thomas said he would ascertain from the company 
whether it could furnish the desired information. 





Letter to the Editor 


Warning to Inventors at the B.I.F 


Sik,—The opening of the British Industries Fair at which 
the Institute of Patentees, by arrangement with the Depart- 
ment of Overseas Trade, offers advice to exhibitors in all 
matters relating to patent rights in relation to the Fair, 
prompts me to repeat a warning to exhibitors who may not 
be fully cognisant of the patent laws. An exhibitor who is 
displaying a device not yet protected must, if he wishes fully 
to safeguard his rights, notify the Comptroller of Patents cn 
the prescribed form of his intention to do so. 

This step is, however, a very preliminary one, and it can 
not be too strongly emphasised that it does not prevent piracy 
by a foreigner, who may copy the invention in detail, apply 
for-a patent in another country and proceed to exploit it 
before the inventor has applied for protection. The originator 
of an idea is tempting providence in revealing it unprotected 
in an exhibition of such wide international scope as the British 
Industries Fair.—Yours faithfully, 

G. DRURY COLEMAN, 
General Secretary. 
The Institute of Patentees, 
10 Victoria Street, S.W.1 





\s in former years, the bulk of Germany’s alcohol for 1935, 
approximately 2,433,220 hectolitres, was produced from 
potatoes. Other sources included molasses, 148,053 hecto- 
litres ; yeast, 288,547; other agricultural materials, 57,994; and 
as an industrial by-product, 549,460 hectolitres. 
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February 22, 1936—The Chemical Age 


Personal Notes 


Mk. W. W. Cooper has been appointed a director of the 
British Oil and Cake Mills, Ltd. 


COLONEL SIR JOHN J. SHUTE, M.P. for the Exchange 
Division of Liverpool, contributes an interesting article on 
‘** Industrial Relationships ”’ to the Jatest number of *‘ Nuts,’’ 
the house magazine of J]. Bibby and Sons, Ltd., Liverpool. 

Mr. B. J. CAFFERATA and MR. C. F. CAFFERATA have been 
co-opted as directors to the board of British Plaste1 Joard, 
Ltd. 


Mr. FE. V. APPLETON, Wheatstone Professor of Physics in 
the University of London and former Fellow of St. John’s 
College, Cambridge, has been elected by the Council of the 
Senate of Cambridge University into the Jacksonian Profes- 
sorship of National Philosophy at Cambridge from October 1. 

Mr. HUMPHREY F. ALLAN, who for many years was cashie1 
with the Aberdeen Lime Co., has died at his home at 
Aberdeen, at the age of 81. He entered the employment of 
the Aberdeen Lime Co. when he was :3 years of age and 
retired about 15 years ago. 

Mr. RICHARD E. SIBBALD, well known throughout the dye 
stuffs and chemical trades in Scotland as Scottish manager 
for I. G. Dyestuffs, Ltd., died on Tuesday. Mr. Sibbald was 
62 years old and had been in the dyestuffs trade for 4o years. 
Before the war he was in the Glasgow office of Bayer and 
Co., and during hostilities he carried on business on his own 
behalf, resuming after the war as the Scottish importer for 
the German firm. 

PROFESSOR F. M. ROWE, of the Department of Colour 
Chemistry and Dyeing at Leeds University, gave a lecture on 


he Midlands Section of 


‘* The Azoic Dyes ”’ at a meeting of t 
the Society of Dyers and Colourists on February 18, at the 
Derby Technical College. He reviewed the chemistry of the 
bases and members of the Naphtol AS series, now on the 
market, from the point of view of the constitution, colour and 
fastness properties of the derived Azoic dyes.- This was 
followed by a review of the work that the lecturer and his 
research students have done during the past ten years on the 
effects of hot after-treatments on Azoic colours. 


Mr. F. R. MARKS and MR. C. |. OPPENHEIM have joined the 
board of Coal and Allied Industries, Ltd. 


DR. CHARLES DREYFUS, of Mentone, France, formerly 
managing director of the Clayton Aniline Company, and a 
Manchester city councillor, left £38,429, with net personalty 
£1,980. 


Mr. E. G. BROWNBILL has been elected president of the 
Seed, Oil, Cake, and General Produce Association for the 
ensuing year. Mr. Brownbill, who is a |].P. and member ot 
the Mersey Docks and Harbour Board, is senior partner 1 
Kk. Brownbill and Son. 


SIR F. GOWLAND HOPKINS, Professor of Biochemistry at the 
University of Cambridge, has been appointed to the faculty 
of Harvard University for the academic year beginning i 
September. He will deliver a series of lectures in the mee 
school as the Edward K. Dunham Lecture1 

MR. WALTER IE. EVISON, until recently a research student 
at University College, Nottingham, has been awarded the 
Ph.D. of the University of London. He is now employed by 
Imperial Chemical Industries, Ltd., in directing and super- 
vising the manufacture of synthetic dyestuffs. 

MR. THOMAS L. HOLLELY, of Retford, has died after a short 
illness, at the age of 68. Mr. Hollely had been chairman of 


cr, iat 
1 
; 


the Retford Gas Committee and a member of the National 
Joint Industrial Council of the Gas Industry. He was one of 
the best known figures in the public life of North Notts. 

Mr. JAMES L. BIGGART, chemical manufacturer, Paisley, 
who resided at Westhaven, Troon, left £89,133. He _ be- 
queathed £3,000 to the Biggart Memorial Home, Prestwick, 
with which he had been closely identified during his life-time, 
and £1,000 to the Biggart Trust 

Mr. O. M. HAYDEN, of du Pont de Nemours and Co., of 
America, and a member of the executive council of thi 
American Chemical Society, will address the Institution of 
the Rubber Industry at the British Empire Club, St. James’s 
Square, S.W., on Monday, on ** Duprene: its Applications i 
Industry.”’? There will be an informal dinner to welcome M1 
Hayden. 








Continental Chemical Notes 


Poland 

THE ‘‘ STREM ’’ CHEMICAL Co., of Warsaw, will shortly take 
up the manufacture of bone oil and horn oil, the domestic 
demand for which is estimated at 5 to 7 tons per month. 


Austria 

RECENT COMPANY REGISTRATIONS include: Grimm = and 
Teusch, Vienna 1 (technical and cosmetic chemicals); Hein 
rich and Viktor Frenkel, Vienna 16 (polishes, paints, and 
lacquers). 


France 


AMONG RECENT COMPANY FORMATIONS ARE the following : 
Chenevier, Bailly et Cie, 25 rue de l’Admiral-Mouchez, Paris; 
capital 500,000 francs; for industrial and commercial exploita- 
tion of chemical processes. Societe Le Neo-Sucre, 14, rue 
tex, Paris; capital 7oo,ooo francs; for treatment of all 
products used in the manufacture of sugars 


Czechoslovakia 


LEGISLATION NOW BEING DRAFTED in connection with the 
financing of a coal hydrogenation project in the Ostrau region 
will probably allow for exemption of hydrogenated spirit 
from all taxation for a considerable period. An estimated 
initial outlay of 100 million crowns will be required and the 
commencing output of 240,000 to 360,090 tons per annum will 
satisfy 10 to 15 per cent. of the domestic requirements 1 


l 
motor spirit. 


Greenland 
NEGOTIATIONS ARE IN PROGRESS to prolong the concession to 
exploitation of cryolite deposits granted some time ago to 
Krvyolith Mine- og Handelsselskab A/S and it is rumoured 
that the State may now participate in the erterprise 
Italy 
WITH A CAPITAL OF 20 MILLION LIRE, the Azienda Mineral 


’ 


‘(Metallici Italiana has been registered in Rome with the 


declared object of prospecting for metals in Italy. The capital 
will he subscribed by the State, which also PUaATANntees 
annual subsidy of 1 million lire 
Russia 

I,XTENSIVE DEPOSITS of titanium magnetite ores, with 
small titanium but a high vanadium content, have been 
located in the vicinity of Pervouralsk 

SUCCESS IS CLAIMED TO HAVE ATTENDED the experimental! 
production of pure helium from natural gases by the Gas 
Engineering Trust (Ssojusgas) 
a 
Sweden 

LIQUID CHLORINE MANUFACTURE is shortly to be undertaken 
by a new department of Elektrokemiska A. B., at Bohus, 
where calcium chloride and other chlorine compounds have 
been made for the past 40 years. New plant for the manu 
facture of hydrogen peroxide, perborates, and persulphates 
has also been installed. 








Lhe Chemical Agi 
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Chemical and Allied Stocks and Shares 
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Weekly Prices of British Chemical Products 


THERE are no exceptional price changes to report in the markets 
for general heavy chemicals, rubber chemicals, wood distillation 
products, pharmaceutical and photographic chemicals, perfumery 
chemicals and essential oils. In the coal tar products section the 
prices of solvent naphtha, 90/190, and purified naphthalene cry 
stals have been slightly advanced, whilst in the intermediates 
section three grades of cresols show a slight reduction. 
MANCHESTER.—-Quotations are remarkably firm in pretty well 
every section of the Manchester market for chemical products, 
both in the light and heavy departments, the increased cost of 
coal to manufacturers being an important 


actor in this respect. 
Under the circumstances, future price changes are much more 
likely to be upward than downward, although there is little ex- 


pectation on this market of any early movement. ‘Trading con- 
ditions this week have been fairly satisfactory from the point of 
view of deliveries into consumption, and most classes of consumers 
are specifying for regular quantities. There is_ still, however, 
no more than a moderate flow of new business, including a few 
additional coutract bookings. The light sections of the by-pro- 
ducts market maintain a steady front, but in crude carbolic acid, 
pitch and crude tar the tendency is towards a further shading 
of prices 

SCOTLAND.—Business in chemicals has been very quiet during 
the week both for home trade and export. Prices, however, con- 
tinue quite steady at about previous figures with only slight 
changes to report. 


General Chemicals 





ACETONE.—LONDON : £62 to £65 per ton; SCOTLAND: £66 to £68 
ex wharf, according to quantity. 

AciD, ACETIC.—40% technical, £17 15s. per ton. LONDON: Tech., 
SsU° £535 Os. to £35 Os. per ton; pure Sumy, £35 5s. to £37 Ds.: 
tech., 40%, £17 15s. to £19 15s.; tech., 60°, £25 15s. to 
£27 15s. ScoTLaAND: Glacial 98/100, £48 to £52; pure 80%, 
£39 os.; tech., 80%, £38 5s., d/d buyers’ premises Great 
Britain. MANCHESTER: 80°%, commercial, £37 5s.; tech. 
glacial, £50. 

AciD, Boric.—Commercia! granulated, £27 per ton; crystal, £28; 
powdered, £29; extra finely powdered, £31; packed in 1-ewt. 
bags, carriage paid home to buyers’ premises within the 
United Kingdom in l1-ton lots. B.P. cryst., £36; B.P. pow- 
der, £37. SCOTLAND: Crystals, £28; powdered, £29. 

AcID, CHROMIC.—104d. per lb., less 23%, d/d U.K. 

AcID, CITRIc.—11] 3d. per lb. MANCHESTER : 113d. to 1s. SCOTLAND : 
113d. 

AcID, CRESYLIC.—97/100%, Is. 5d. to 1s. 6d. per gal.; 99/100, 
refined, ls. 9d. to ls. 10d. per gal. LONDON: 98/1009, 1s. 5d. 
f.o.r.; dark, ls. 

AcID, FORMIc.—LONDON: £42 to £47 per ton. 

AcID, HYDROCHLORIC.—Spot, 4s. to 6s. carboy d/d according to 
purity, strength and locality. ScoTLanp: Arsenica: quality, 
4s.; dearsenicated, 5s. ex works, full wagon loads. 

Acip, Lactic.—LANCASHIRE: Dark tech., 50° by vol., £24 10s. 
per ton; 30°% by weight, £28 10s.; 80% by weight, £50: pale 
tech., 50° by vol... LZR: 500 by weight, P33: BO by weight, 
C55; edible, 50° by vol., £41. One-ton lots ex works, barrels 
free. 

AcID, NiTRic.—80° Tw. spot, £18 to £25 per ton makers’ works. 
SCOTLAND : 80°, £24 ex station full truck loads. 

AcID, OXALIc.—LONDON : £47 17s. 6d. to £57 10s. per ton, accord- 
ing to packages and position. ScoTLanD: 98/100, £48 to 
fo ex store. MANCHESTER: £48 10s. to £54 ex store. 

AcID, SULPHURIC.—SCOTLAND: 144° quality, £3 12s. 6d.; 168°, 
£7; dearsenicated, 20s. per ton extra. 

Acip, TARTARIC.—Ils. per lb. less 5%, carriage paid for lots of 5 
ewt. and upwards. LONDON: Il114d., less 5%. SCOTLAND: 
Is. Old. less 5' MANCHESTER: Is. per Ib. — 

ALUM.—ScOTLAND : Lump potash, £8 10s. per ton ex sture 

ALUMINA SULPHATE.--LONDON : £7 10s. to £8 per ton. SCOTLAND : 
£7 to £8 ex store. 

AMMONIA, ANHYDROUS.—Spot, 10d. per lb. d/d in cylinders. 
ScOTLAND: 10d. to Is. containers extra and returnable. 

AMMONIA, LIQUID.—ScOTLAND: 80°, 23d. to 3d. per Ib., d/d. 

AMMONIUM BICHROMATE.—8d. per Ib. d/d U.K. 

AMMONIUM CARBONATE.—SCOTLAND: Lump, £30 per ton; pow- 
dered, £33, in 5-ewt. casks d/d buyers’ premises U.K. 

AMMONIUM CHLORIDE.—LONDON : Fine white crystals, £18 to £19 
(See also Salammoniac.) 

AMMONIUM CHLORIDE (MURIATE).—SCOTLAND: British dog tooth 
crystals, £32 to £35 per ton carriage paid according to quan- 


tity. (See also Salammoniac. ) 

AMMONIUM SULPHATE.—Neutral quality, 20.6 nitrogen, £7 per 
ton. 

ANTIMONY OXIDE.—SCOTLAND: £61 to £65 per ton, c.i.f. U.K. 
ports. 


ANTIMONY SULPHIDE.—Golden, 63d. to Is. ld. per lb.; crimson, 
Is. 54d. to Is. 7d. per lb., according to quality. 

ARSENIC.—LONDON: £15 per ton c.i.f. main U.K. ports for 
imported material; Cornish nominal, £22 10s. f.o.r. mines. 
SCOTLAND: White powdered, £23 ex wharf. MANCHESTER : 
White powdered Cornish, £21, ex store. 

ARSENIC SULPHIDE.—Yellow, 1s. 5d. to 1s. 7d. per lb. 

BARIUM CHLORIDE.—LONDON: £10 10s. per ton. 

£10 10s. to £10 15s. 

BaRYTES.—£6 10s. to £8 per ton. 

BISULPHITE OF Lime.—£6 10s. per ton f.o.r. London. 
DLEACHING PowperR.—Spot, 35/37°/, £7 19s. per ton d/d station 
in casks, special terms for contract. ScoTianp: £9 5s. 
Borax, COMMERCIAL.—Granulated, £14 10s. per ton; crystal, 

£15 10s.; powdered, £16; finely powdered, £17; packed in 


SCOTLAND : 


l-ewt. bags, carriage paid home to buyer’s premises within 
the United Kingdom in 1-ton lots. 

CADMIUM SULPHIDE,—ods. 3d. to 5s. 6d. per lb. 

CALCIUM CHLORIDE.—Solid 70/75% spot, £5 5s. per ton d/d 
station in druis. 

CARBON BISULPHIDE.—£31 to £35 per ton, drums extra. 

CARBON BLack.—33d, to 43d. per lb. LOoNnpDoNn: 43d. to 5d. 

CARBON TETRACHLORIDE.—SCOTLAND : £41 to £43 per ton, drums 
extra. 

CHROMIUM OXIDE.—103d. per lb., according to quantity d/d 
U.K.; green, Is. 2d. per Ib. 

(‘HROMETAN.—Crystals, 22d. per lb.; liquor, £19 10s. per ton d/d 

COPPERAS (GREEN).—SCOTLAND : £3 15s. per ton, f.o.r. or ex works. 

CREAM OF TARTAR.—£3 19s. per cwt. less 2494. LONDON: £3 I%s. 
per ewt. ScOTLAND: £3 16s. 6d. net. 

DINITROTOLUENE.—66 /68° C., 9d. per Ib. 

DIPHENYLGUANIDINE.—2s. 2d. per Ib. 

FORMALDEHYDE.—LONDON : £24 10s. per ton. SCOTLAND: 40%, 
£25 to £28 ex store. 

lopIne.—Resublimed B.P., 6s. 3d. to 8s. 4d. per Ib. 

LLAMPBLACK.-—£45 to £48 per ton. 

LEAD ACETATE.—LONDON : White, £36 10s. per ton; brown, £1 per 
ton less. ScoTLAND: White crystals, £34 to £35; brown, £1 
per ton less. MANCHESTER: White, £36; brown, £35. 

LEAD NITRATE.—£32 10s. to £34 10s. per ton. 

LeaD, RED.—ScOTLAND : £25 to £27 per ton less 24%; d/d buyer’s 
works. 

LeAD, WHITE.—ScOTLAND: £39 per ton, carriage paid. LONDON : 
£4] 


LITHOPONE.-30°% , £16 to £16 10s. per ton. 
MAGNESITE.—SCOTLAND: Ground calcined, £9 per ton, ex store. 
MAGNESIUM CHLORIDE.—SCOTLAND : £7 per ton. 

MAGNESIUM SutpHaTe.—Commercial, £5 per ton, ex wharf. 

METHYLATED Sprrit.—61 O.P. industrial, Ils. 5d. to 2s. per gal.; 
pyridinised industrial, Is. 7d. to 2s, 2d.; mineralised, 2s. 6d. 
to 3s. Spirit 64 O.P. is 1d. more in all cases and the range 
of prices is according to quantities. ScoTLaANnpD: Industrial 
64 O P., 1s. 9d. to 2s. 4d. 

PHENOL.—63d. to 743d. per lb. to June 30, 1936, 

PorasH, Caustic.—Lonpon : £42 per ton. MANCHESTER: £38 10s. 

PoTASsIUM BICHROMATE.—Crystals and Granular, 5d. per lb. less 
5%, d/d U.K. Ground, 53d. LONDON: 5d. per Ib. less 
50, with discounts for contracts. SCOTLAND: 5d. d/d U.K. 
or c.i.f. Irish Ports. MANCHESTER: 5d. 

POTASSIUM CHLORATE.—LONDON : £37 to £40 per ton. SCOTLAND : 
993 10007, powder, £37. MANCHESTER: £39. 

POTASSIUM CHROMATE.—6}d. per lb. d/d U.K, 

Potassium Jopipe.—B.P., 5s. 2d. per Ib. 

PoTASSIUM NITRATE.—SCOTLAND : Refined granulated, £29 per ton 
e.i.f. U.K. ports. Spot, £30 per ton ex store. 

POTASSIUM PERMANGANATE.—LONDON: 83d. per Ib. SCOTLAND : 
3.P. crystals, 10d. to 104d. MAncnester: B.P., 113d. 

POTASSIUM PruUSSIATE.— LONDON: Yellow, 843d. to 83d. per Ib. 
ScoTLAND: Yellow spot, 84d. ex store. MANCHESTER : Yellow, 
Rid. 

SALAMMONIAC.—First lump spot, £41 17s. 6d. per ton d/d in 
barrels. ScotLanp: Large crystals, in casks, £36. 

Sopa ASH.—58%/ spot, £5 12s. 6d. per ton f.o.r. in bags. 

Sopa, Caustic.—Solid, 76/77° spot, £13 17s. 6d. per ton d/d sta- 
tion. ScoTLAND: Powdered 98/999, £17 10s. in drums, 
£18 5s. in casks, Solid 76/77°, £14 12s. 6d. in drums; 70/73, 
£14 12s. 6d., carriage paid buyer’s station, minimum 4-ton 
lots; contracts 10s. per ton less. MANCHESTER: £13 5s. to 
£14 contracts. 

Sopa CrystaLts.—Spot, £5 to £5 5s. per ton d/d station or ex 
depot in 2-ewt. bags. 

Sopium AcETATE.—LONDON: £21 per ton. SCOTLAND: £20 15s. 

SopIUM BICARBONATE.—Refined spot, £10 10s. per ton d/a station 
in bags. Scortanp: Refined recrystallised £10 15s. ex quay 
or station. MANcHESTER: £10 10s. 

Sopium BICHROMAT?.—-Crvstals cake and powder 4d. per Ib. net 
d/d U.K. discount 5%. Anhydrous, 5d. per lb. LONDON: 











Sy ED HEY 


Cs ee 


SPU pee > 


ps eR Ee, 


RT 


Sa dl 





2) PRR 


February 22, 1936—The Chemical Age 


4d. per lb. less 5% for spot lots and 4d. per lb. with discounts 
for contract quantities. MANCHESTER: 44d. per lb. basis. 
ScoTLAND : 4d. delivered buyer’s premises with concession for 
contracts. 

SODIUM BISULPHITE POWDER.—60/62%, £20 per ton d/d 1 ewt. 
iron drums for home trade. 

SODIUM CARBONATE, MONOHYDRATE.—-£15 per ton d/d in minimum 
ton lots in 2 ewt. free bags. Soda crystals, SCOTLAND: £5 
to £5 dos. per ton ex quay or station. Powdered or pea 
quality, 7s. 6d. per ton extra. Light Soda Ash, £7 ex quay, 
min. 4-ton lots with reductions for contracts. 

SODIUM CHLORATE.—£30 per ton. SCOTLAND: 353d. per Ib. 

SODIUM CHROMATE.—4d, per lb. d/d U.K. 

SODIUM HyYPOSULPHITE.—SCOTLAND: Large crystals English 
manufacture, £9 5s. per ton ex stations, min. 4-ton lots. Pea 
crystals, £14 10s. ex station, 4-ton lots. MANCHESTER : 
Commercial, £10 5s.; photographic, £14 10s. 

SODIUM METASILICATE.—£14 per ton, d/d U.K. in ewt. bags. 

Sopium lopipe.--b.P., 6s. per lb. 

SODIUM NITRITE.—LONDON : Spot, £18 5s. to £20 5s. per ton d/d 
station in drums. 

SODIUM PERBORATE.—10%, 91d. per lb. d/d in l-ewt. drums. 
LONDON: 10d. per lb. 

SODIUM PHOSPHATs«.—£13 per ton. 

SODIUM PRUSSIATE.—LONDON: 5d. to 5$d.,per lb. SCOTLAND : 
od. to 53d. ex store. MANCHESTER: 5d. to 53d, 

SODIUM SILIcATE.—140° Tw. Spot, £8 per ton. SCOTLAND: £8 10s. 

SODIUM SULPHATE (GLAUBER SALTS).—£4 2s. 6d. per ton d/d 
SCOTLAND: English material, £3 15s. 

SODIUM SULPHATE (SALT CAKE).—Unground spot, £3 12s. 6d. per 
ton d/d station in bulk. ScoTLanpD: Ground quality, £3 5s. 
per ton d/d. MANCHESTER: £3 Bs. 

SODIUM SULPHIDE.—Solid 60/62% Spot, £10 15s. per ton d/d in 
drums; crystals 30/32%, £8 per ton d/d in casks. Scor- 
LAND: For home consumption, Solid 60/ 62%, £10 5s.; broken 
60/62%, £11 5s.; crystals, 30/32%, £8 7s. "'6d., d/d buyer’s 
works on contract, min. 4-ton lots. Spot solid, 5s. per ton 
extra. Crystals, 2s. 6d. per ton extra. MANCHESTER: Con- 
centrated solid, 60/62%, £11; commercial, £8 2s, 6d. 

SODIUM SULPHITE.—Pea crystals, spot, £13 10s. per ton d/d sta- 
tion in kegs. Commercial spot, £8 15s. d/d station in bags. 

SULPHUR.—£9 10s. to £9 15s. per ton. ScoTLAND: £8 to £9. 

SULPHATE OF CoppeR.—Manchester : £14 15s. per ton f.o.b. 

SULPHUR CHLORIDE.—5dd. to 7d. per lb., according to quality. 

SULPHUR Precip.—B.P., £55 to £60 per ton according to quantity. 
Commercial, £50 to £55. 

VERMILION.—Pale or deep, 5s. ld. per lb. in 1-ewt. lots. 





ZINC CHLORIDE.—SCOTLAND : British material, 98%, £18 10s. per 
ton f.o.b, U.K. ports. 

ZINZ SULPHATE. : £12 per ton. ScoTLand: £10 10s. 

ZINC SULPHIDE.—10d. to 11d. per Ib. 


Coal Tar Products 


AcID, CRESYLIC.—99/100°/, 2s. to 2s. 9d. per gal., according to 
specification ; pale 9807, Is. 10d. to Ils. 1lld.; dark, Is. 6d. to 
ls. 7d. LONDON : 98 / 100°, Is. 4d.; dark, 95/979, Is. 
SCOTLAND: Pale, 99/100, is. 3d. to 1s. 4d.; dark, 97 /99% , 
Is. to Is 1d.; high boiling acid, 2s. 6d. to 3s. 

Acip, CARBOLIC.—Crystals, 63d. to 7id. per lb.; crude, 60’s, 
Is. 113d. to 2s. 24d. per gal. MANCHESTER: Crystals, 71d. 
per Ib.; crude, 2s. Id. per gal. ScoTLAND: 60's, 2s. 6d. to 
2s. 7d. 

BENzoL.—At works, crude, 93d. to 10d. per gal.; standard motor 

. 8d. to 1s. 31d.; 90%, Is. 4d. to 1s. 43d.; pure, Is. Ng to 


ie 8d. LoNnDON: Motor, Is. 34d. ScoTLAND: Motor, Is. 63d. 
CrreOSOTE.—B.S.I. Specification standard, 51d. per om f.o.r, 
Home, 33d. d/d. LONDON: 434d. f.o.r. North; 5d. Lon- 


don. MANCHESTER: 43d. to 51d. SCOTLAND: Specification oils, 
4d.; washed oil, 41d. to 48d.; light, 44d.; heavy, 41d. to 43d. 
NAPHTHA.—Solvent, 90/100%, 1s. 5}d. to 1s. 63d. per gal.; 
95/1609/, Is. 9d.; 909%, Is. to Is. 2d. LONDON: Solvent, 
Is. 34d. to Is. 4d.; heavy, 11d. to Is. O}d. f.o.r. SCOTLAND. 
90/160°/, Is. 3d. to’ Is. 34d.; 90/1909/%, 11d. to 1s. 2d. 
NAPHTHALENE.—-Crude, whizzed or hot pressed, £14 10s. per ton; 
purified erystals, £22 to £25 per ton in 2-ewt. bags. LONDON : 
Fire lighter quality, £3 to £3 10s.; 74/76 qualitv, £4 to 
£4 10s.; 76/78 quality, £5 10s. to £6. ScoTnand: 40s. to 
50s.; whizzed, 70s. to 75s. 
PYRIDINE.—90 / pag 5s. 3d. to &s. per gal.; 90/180, 2s. 3d. 
ToLvoL.—90%, 2s. 3d. to 2s. 4d. per gal. ; pure, 2s. 6d. to 2s. 7d. 
Sec0sConmovelel, $ 2s. 4d. per gal.; pure, 2s. 6d 
PrtcH.—Medium, soft, 43s. to 45s. per ton, in bulk at makers’ 
works. MANCHESTER : 49s. 6d. f.ocb.. Kast Coast. 


Intermediates and Dyes 


Actp, Benzorc, 1914 B.P. (ex Toluol).—Is. 9$d. per Ib. 

Acip, GAMMA.—Spot, 4s. per Ib. 100% d/d buyer’s works. 
Actp, H.—Spot, 2s. 43d. per lb. 100% d/d buyer’s works. 
Actp NAPHTHIONIC. _18, 8d. per Ib. 

Actp, NEVILLE AND WINTHER.—Spot, 3s. per lb. 100% 

Acip, SULPHANILIC.—Spot, 8d. per Ib. 100%, d/d buyer’ s works. 
ANILINE O1L.—Spot, 8d. per lb., drums extra, d/d buyer’s works. 
ANILINE SALTS.—Spot, 8d. per Tb. d/d buyer’s works, casks free 
Ils. 8d. per lb., packages extra. 
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BENZIDINE BASE —Spot, 2s. Od. per lb., 100% d/d buyer’s works, 
BENZIDINE HCL.—2s. dd. per Ib. 


o-CRESOL 30/31° C —d. per Ib. in I-ton lots. 
p-CRESOL 34-5° C.—-ls. 6d. per Ib. in ton lots. 
m-CRESOL 98/ 100° .—Ils. 7d. per Ib. in ton lots. 


DICHLORANILINE.—Is, llid. to 2s. 3d. per Ib. 
DIMETHYLANILINE.—spot, ls. 6d. per lb., package extra. 
DINITROBENZENE,—8d, per Ib. 

D1INITROTOLUENE.—48/50° C., 9d. per Ib.; 66/68° C., 104d. 
DINITROCHLOR BENZENE, SOLID.—£72 per ton. 
DIPHENYLAMINE.—Spot, 2s. per lb., d/d buyer’s works 
a-NAPHTHOL. 2s. 4d. per Ib., d/d buyer’s works. 
(3-NAPHTHOL. —Spot, £78 15s. per ton, in paper bags. 

a- \ APHTHYLAMINE -—Spot, ligd. per ton., d/d buyer’s works. 
3-NAPHTHYL: Spot, Qs. 9d. per Ib., d/;d buyer’s works. 
o-NITRANILINE.—38. lid. per lb. 

m-NITRANILINE.—Spot, 2s. 7d. per lb., d/d buyer’s works. 
p-NITRANILINE.—Spot, Is. 8d. per lb., d/d buyer’s works. 
NITROBENZENE.—Spot, 43d. to 5d. per ‘Ib. ; o-cwt. lots, drums extra. 
NITRONAPHTHALENE.—9d, per lb.; P.G., 1s. O1d. per Ib. 
SODIUM NAPHTHIONATE.—Spot, Is. 9d. per lb. 
o-TOLUIDINE.—93d. to lld. per lb. 

p-TOLUIDINE.—Is. lld. per lb. 


Nitrogen Fertilisers 

SULPHATE OF AMMONIA.—The prices have been announced for the 
remainder of the fertiliser year 1935/36 as follows: February, 
£7 Js. 6d, per ton; March to June, £7 5s., for neutral quality 
basis 20.690 nitrogen delivered in 6-ton lots to former’s nearest 
Station. 

CALCIUM CYANAMIDE.—Prices for the remainder of the fertiliser 
year 1935/36 are: February, £7 2s, 6d. per ton; March, 
£7 3s. Yd.; April/ June, £7 5s., delivered in 4-ton lots. 

NiITRO-CHALK.—The price for the 1935/36 season is £7 5s. per 
ton delivered in 6-ton lots to farmer’s nearest station—all 
terms and conditions the same as for the season 1934/35. 

NITRATE OF SoDA.—The price for the 1935/56 season is £7 12s, 6d. 
per ton delivered in 6-ton lots to farmer’s nearest station—all 
terms and conditions the same as for the season 1934/35. 

CONCENTRATED COMPLETE FERTILISERS.—£10 10s. to £10 19s. per 
ton according to analysis, delivered in 6-ton lots to farmer’s 
nearest station. 

AMMONIUM PHOSPHATE (N.P.) FERTILISERS.—£10 5s. to £13 15s. 
per ton according to anlysis, delivered in 6-ton lots to 
farmer's nearest station. 


Wood Distillation Products 

ACETATE OF LIME.—Brown, £7 15s. to £8 lds. per ton; grey, 
£10 10s. to £11. Liquor, brown, 30° Tw., &d. per g al. 
MANCHESTER : Brown, £9 10s.; grey, £11. 

CHARCOAL.—£4 15s. to £10 per ton, according to grade and locality. 

METHYL ACETONE.—40-50%, £43 to £46 per ton, 

Woop Creosote.—Unrefined, 3d. to Is. 3d. per gal. 

Woop NAPHTHA, MISCIBLE.—2s. 6d. to 3s. 6d. per gal.; solvent, 
3s. 3d, to 4s. 3d. per gal. 

Woop Tar.—£2 to £2 10s. per ton. 


Latest Oil Prices 

LONDON, Feb. 19.—-LINSEED OIL was firmer. Spot, £28 15s. (small 
quantities); Mareh, £26 5s.; April, £26 7s. 6d.; May-Aug.. 
E26 lOs.: Sept.-Dee., C26 Is. Od... naked. SOYA BEAN OIL 
was steady. Oriental (bulk), Feb. shipment, £21. RAPE OIL 
was slow. Crude extracted, £34 10s.: technical refined, £36, 
naked, ex wharf. CoTToN OIL was quiet. Egyptian crude, 
C25: refined common edible, £28 10s.; deodorised, £30 10s., 
naked, ex mill (small lots £1 10s. extra). ‘TURPENTINE was 
unchanged. American, spot, 44s. 3d, per ewt. 

LL.-—-LAINSEED O1L.—Spot, quoted £26 10s. per ton; Feb., 
C26 2s. Gd.; March-April, £26 7s. 6d.; May-Aug., £26 10s.; 
Sept.-Dec., £26 12s. 6d. Corron O1L.--Egyptian, crude, spot, 
C2 per LO § edible, refined, Spot, {28 : technieal. spot, £28 : 
deodorised, £30, naked. PALM KereRNEL OrL.—Crude, f.m.q. 
spot, £25 per ton, naked. GROUNDNUT OIL.—-Extracted, spot, 
£30 10s. per ton; deodorised, £33 10s. Rape O1t.—Extracted, 
spot, C353 10s. per ton; refined, £35. Sova O1L.—Extracted, 
Spot, £6 per tons: deodorised, £29. Cop OTL. F.o.r. or f.a.s., 
29S. per ewt., in barrels. (CASTOR OLL. Pharmaceutieal., 
42s. 6d. per ewt.; first, 37s. 6d.; second, 35s. 6d. TURPENTINE 

American, spot, 45s. per ewt. 
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Books Received 


Empire Development and Proposals for the Establishment of an 
Empire Development Board. By Sir Robert Hadfield. London 
Chapman & Hall, Ltd. Pp. 78. 2s. 6d. 

Reactions of Organic Compounds. By Wilfred John Hickinbotton 
‘London: Longmans, Green & Co. Pp. 449. 16s. 

British Plastics Year Book, 1936. JL.ondon: Plastics Press, Ltd 
Pp. 582. 15s. 


Official Publications Received 


Bulletin of the Imperial Institute. Vol. XXNXITI. No. 4. 1955 
London: John Murray. Pp. 120. 3s. 6d. 
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Anglo-Chilean Nitrate Corporation. 


Borax Consolidated, Ltd. 
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From Week to Week 


THE NAME OF British Eastern Phosphates, Ltd., has been 
changed to Wykeham Trust, Ltd. 

THE INDIA TYRE AND RUBBER Co., Lrp., and its employees dis- 
tributed £435 in 1935 between Glasgow, Paisley, Renfrew and 
other local infirmaries and nursing associations. This compares 
with £413 in 1984 and £268 in the previous year. 

FOURTEEN PERSONS WERE INJURED, six very seriously, in an 
explosion which demolished a hydrogen gas plant of the Swift Com- 
pany (meat packers), at Chicago, on February 6. There were seven 
persons in the building at the time of the explosion. The other 
casualties were sustained by passers-by. 

THE SOCIETY OF PUBLIC ANALYSTS will hold their next ordin- 
ary meeting on Friday, March 6, at the Chemical Society’s 
Rooms, Burlington House, Piccadilly, W.1, at 3 p.m., when 
candidates for admission to the Society will be balloted for. 
This meeting will be followed immediately by the annual general 
meeting. 

THE SKINNINGROVE IRON Co., LTD. (North Yorkshire), have 
decided to build a new blast furnace in place, of one recently dis- 
mantled, to meet their growing requirements of pig iron. Dorman, 
Long and Co., Ltd., are to blow in three additional blast furnaces 
within the next five or six weeks, and to build a new furnace which, 
it is anticipated, will be ready by the autumn. This firm’s plans 
will mean an increase of pig iron production equal to about 7,000 
tons a week. 


THE INAUGURAL MEETING of the Northern Branch of the Insti- 
tution of Petroleum Technologists (postponed from January 24) 
will be held at the Memorial Hall, Albert Square, Manchester, on 
Friday, February 28, at 7.30 p.m., when Sir John Cadman, pre- 
sident of the Institution, will deliver an address on ‘‘The Appli- 
cations of Science to the Petroleum Industry.’’ An invitation is 
extended to all who are interested in petroleum and its products 
to attend this meeting. Tickets of admission will not be required. 

THE UNIVERSITY OF LONDON Animal Welfare Society will 
hold a teechnieal discussion on ‘‘Poisons for Rodents’’ at the 
College of the Pharmaceutical Society, 17 Bloomsbury Square, 
on February 27. The chairman will be Professor J. H. Burn, M.D., 
and the speakers will include Mr. J. G. Wright, F.R.C.V.S., 
Mr. J. D. Hamer, F.I.C., Mr. T. Howard and Mr G. D, Lander, 
D.Se. The object of the discussion is to explore the feasibility 
of selecting and devising poisons with a view to humane con- 
siderations. 

IN A CIRCULAR ISSUED TO FORMER DEFERRED SHAREHOLDERS, the 
directors of Imperial Chemica! Industries, Ltd., state that in regard 
to the High Court confirmation of the scheme for the amalgamation 
of the ordinary and deferred shares, formal notice of appeal was 
given by the I.C.I. deferred shareholders committee between the 
dates of the decision and the judgment, and the company has been 
informed that the committee proposes to continue the appeal to a 
hearing in the Court of Appeal. The Board are advised that so 
long as any appeal is pending against the judgment it will be im- 
practicable to pay to the shareholders any dividend upon that 
stock formerly known as deferred shares, 

DESPITE THE ROUGH WEATHER IN JANUARY the shipments of 
china clay have opened very satisfactory in the new year. Although 
there were several large boats at Fowey during the month this 
principal port did not maintain her usual shipping volume, neither 
did Charlestown or the other smaller ports, but Par was above 
the average. Shipping details are as follows: Fowey, 35,302 tons 
china clay, 2,402 tons china stone, 1,636 tons ball clay; Par, 11,855 
tons china clay, 32 tons ball clay, 1,460 tons china stone; Charles- 
town, 4,853 tons china clay, 191 tons china stone; Penzance, 380 
tons china clay; Plymouth, 229 tons china clay; Newham, &7 
tons china clay; by rail throughout, 6,352 tons china clay; mak- 
ing a total tonnage of 64,779 tons against 63,282 for January, 1935. 

WHETHER A LARGE FIRM of oil distributors, through the alleged 
negligence of their servant in using a suggested faulty method 
of delivery, was responsible for a fire which destroyed a garage 
was the point at issue in a £2,000 claim for damages which came 
before Mr. Justice Charles at Devon Assizes on February 12. 
Thomas W. Weller, trading as Sellers and Co., Kxmouth, sought 
to recover £2,326 9s. from Trinidad Leaseholds, Ltd., oil refiners 
and distributors of petrol, London Wall Buildings, London, as 
damages for the alleged negligence of defendants, or their ser- 
vants, when petrol was being delivered from a lorry belonging 
to defendants into, plaintiff's petrol tank. The allegation was 
that, instead of using a serewed union when connecting the 
supply pipe with the tank inlet, the lorry driver employed an 
open nozzle. Mr. Justice Charles said he was satisfied that 
there was a sudden serious flash, and that petrol vapour came 
into the pit because an employee of the plaintiff failed to put the 
dip-stick back. He was also satisfied that it was not a dangerous 
practice to use the nozzle or drop end. He did not believe suffi- 
cient static electricity was generated to cause a spark. He found 
that the fire was not caused by any negligence on the part of 
defendants’ servants, and that the source was unknown, and he 
gaye judament for defendants, with costs. 
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FOUNDRY SERVICES, LTD., manufacturers of chemical com- 
pounds, foundry requisites, ete., Birmingham, have increased 
their nominal capital by the addition of £2,500 in £1 unclassified 
shares beyond the registered capital of £500. 


‘ENGLISH CHINA CLAYS, LiD., has just issued its 17th annual 
report, from which it will be observed that the greater part of the 
income of the company is derived from its shareholding ‘in the 
English Clays, Lovering, Pochin and Co., and as a result of the 
larger dividend declared by the latter company for 1934-1935 the 
accounts of the holding company for 1935 reveal considerable 
improvement. Dividends on the shareholding in the subsidiary 
rose from £36,646 for 1934 to £56,912 and the profit rose from 
£38,295 to £60,512. 

THOMAS KERFOOT AND Co., LTD., manufacturing chemists, 
Bardsley Vale, Ashton, entertained their employees to the annual 
whist drive and dance in the Ashton Town Hall on February 14 
when nearly 200 attended. Mr. Herbert expressed regret that 
Mr. Thomas Kerfoot, their chief, had a fall the previous evening 
and was unable to attend. Mr. Kerfoot is 95 years of age. Dr. 
D. Routledge moved a vote of thanks to the firm for providing 
so delightful an evening. Mr, H. Burlinson seconded, and Mr. 
Herbert responded on behalf of the firm. 


THE COUNCIL OF BIRMINGHAM UNIVERSITY reports the follow- 
ing donations towards the new department of Industrial Hygiene : 
Albright and Wilson, Ltd., £150 per annum for seven years; 
[Imperial Chemical Industries, £300 per annum for seven years; 
W. Canning and Co., Ltd., £1,500 to be spread over seven years; 
Docker Bros., varnish manufacturers, £52 10s, per annum for 
seven years; and Chance Bros. and Co., Ltd., £25 per annum for 
seven years. Canning and Co. have also contributed £1,500 to 
be spread over seven years towards the fund for the equipment of 
the chemistry department of the University, and Southall Bros. 
and Barclay, Ltd., have contributed £250. 


THE British CoLouR CoUNCIL held its annual dinner in con- 
nection with the British Industries Fair, on February 18. The 
council, whose object is “‘to standardise colour for ail colour-using 
industries and to issue colours for all sections of the fashion trade, 
has, in the five vears of its existence, gained a membership of over 
800, of whom 47 were new members last year. It has representa- 
tives in all the Dominions, and in Austria, Holland, Finland, and 
Sweden; and it was hoped that Denmark would soon be added to 
this list. Lord Derby spoke of the importance of the ‘‘colour 
standardisation’’ achieved by the council, and standardisation, he 
said, brought economy and with economy profit. 


KELVIN BOTTOMLEY AND BAIRD, LTD., announce that their 
improved fugitometer is meeting with considerable success as an 
apparatus for fading tests. It has been approved by the Re- 
search Associations for the Textile Industries (Fastness Com- 
mittees). It is the result of many years’ collaboration with the 
Wool Industries Research Association, and incorporates the 
findings of long continuous tests and experimental work. The 
manufacturers also produce a fade outfit, which is a simplified 
form of the fugitomter, with open sample holders and without 
the special humidifying apparatus incorporated in the fugito- 
meter. In both of these instruments the striking feature is the 
tremendous saving in time as compared with fade testing in the 
ordinary way. 

JOSEPH ANDERSON AND SONS, LTD., rubber reclaimers and 
manufacturers of carbon bisulphide, Bank Street, Clayton, Man- 
chester, received confirmation of reduction of capital, in the Chan- 
cery Court, at Manchester, on February 17. It was stated that 
the company was incorporated in July, 1902, and the nominal capi- 
tal was £100,000 in £1 shares, of which 70,000 had been issued and 
were fully paid. In recent years the price of raw rubber had dropped 
to a fraction of the former amount, and this controlled the price 
of the rubber waste which the company manufactured into reclaimed 
rubber; therefore less capital was required to finance the purchases. 
The fall was likely to be permanent. It was proposed to return 4s. 
per share to the holders of the issued shares, reduce all the shares 
io 16s., and then increase to the original figure of £100,000 by 
creating 25,000 shares of 16s. each. 


AN INFORMAL DISCUSSION on “‘The ‘Training of Industrial 
Physicists’? was held under the auspices of the Institute of Phy- 
sics in the rooms of the Royal Society on Friday Il. Among 
those present were representatives of nearly every University and 
College in Great Britain and Ireland, of firms employing physic- 
ists, and of research associations and Government establishments. 
The opening speakers were Mr. A. P. M. Fleming, of the Metro- 
politan-Vickers Electrical Co., Ltd., Dr. W. H. Hatfield, of the 
Brown-Firth research laboratories, Mr. C, C. Paterson, of the 
General Electric Co., Ltd., Professor R. Whiddington, of the 
University of Leeds, Dr. R. H. Pickard of the British Cotton 
Industry Research Association, and Professor J. A. Crowther, of 
the University of Reading. The suggestions and comments made 
at’ the meeting and in writing are receiving the consideration of 
the board of the Institute, which it is anticipated will issue a 
memorandum on the subject. 
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OLEUM all strengths) 


Sulphuric, Battery, Dipping, 
Muriatic, Nitric, and Mixed Acids. 


SPENCER CHAPMAN & MESSEL Lid. 


With which is amalgamated WILLIAM PEARCE & SONS, Ltd. 


WALSINGHAM HOUSE, SEETHING LANE, E.C.3. 


Telephone: Royal 1166. Works: Silvertown E.16 
Telegrams: *‘ Hydrochloric Fen, London.” 


THE SCIENTIFIC GLASS-BLOWING CO. 


(MANCHESTER) 


EXPERTS FOR ALL KINDS OF SPECIAL 

DESIGN APPARATUS IN SODA, PYREX, 

JENA AND OTBER LEADING RESISTANCE 

GLASSES, QUARTZ AND VITREOSIL. 

Colorimeter and Nessler tubes with fused on bottom 

can be made to any length and diam. up to 50 m/m. 
PYROMETER & COMBUSTION TUBES IN PYTHAGORAS 
COMPOUND : gas tight at 1,400°C. maximum heating 
temperature 1,750°C. —_ List with full particulars on application 

SOLE ADDRESS: 

12-14 WRIGHT STREET, OXFORD 


"Grams “‘ Soxlet” Manchester. 


ROAD, MANCHESTER 
*Phone: ARDwick 1425. 


GLYCERINE 


We are continuously carrying out research on 


the application of Glycerine to ‘problems of 


manulacture. Can our experience assist you ‘7 
Write to: 
GLYCERINE, LIMITED 


Unilever House, Blackfriars, London, E.C.4 


Phone: Central 7474. Telegrams : Glymol, Telex, London 


LACTIC ACID 


SULPHONATED OILS 
TANNERS’ MATERIALS 
o¢o¢ @ 

BOWMANS (WARRINGTON), LTD. 


Moss Bank Works Near WIDNES. 


BRITISH ASSOCIATION OF 


CHEMISTS 


Unemployment Insurance. Over~{10,000 paid out. 
Legal Aid. Income Tax Advice. Appointments bureau 


Write for particulars to :— 


C. B. WOODLEY, 
C.R.A., F.LS.A. 
General Secretary B.A.C. 


“ EMPIRE HOUSE,” 
175, PICCADILLY, 
LONDON, W.1 


‘Phone: Regent 1611 


Lhe Chemical Age—February 22, 1936 


APPOINTMENTS VACANT 


(2d. per word; minimum 18 words; 


, 3 or more insertions, 1}d. per word per 
insertion, 


Sixpence extra is charged when replies are addressed to box 
Numbers.) 


HEMIST, Inter B.Sc., aged 26, eight years’ experience 

manufacture and analysis of all kinds pharmaceutical 
products, past two years in charge of ampoule and sterile 
preparations department of large manufacturers, requires 
position with prospects, London or _ provinces. Good 
references. VESTEY, 56 Muswell Avenue, London, N.1o. 
Tudor 1915. 




















AUTHORITATIVE TRAINING 
FOR CHEMICAL ENGINEERS. 
HE T.1.G.B., the premier establishment for engineering 
training by correspondence, will train you until successful 
for the one fee for the 
Examination of the Institution of Chemical 
Engineers (A.M.I.Chem.E.), A.M.I.Mech.E., 
A.M.I.E.E., B.Se.(Eng.) Lond. Univ., etc. 
WRITE TO-DAY, stating branch, post or qualification 
that interests you, for ‘‘ The Engineers’ Guide to Success ”’ 
—Free—which alone gives particulars of the Regulations 
governing the above—and which contains the widest selection 
of engineering courses in the world—over 200 courses. 


THE TECHNOLOGICAL INSTITUTE OF GREAT 


BRITAIN. 
19,000 Successes. ) 
London, E.C.4. 


(Founded 1917. 
219 Temple Bar House, 


OUNG GIRL, 

required for leather factory laboratory in London. 
Knowledge of shorthand and typewriting an advantage. 
Write, stating age, qualifications and salary required, Box 
No. 1729, THE CHEMICAL AGE, 154, Fleet Street, E.C.4. 


with some knowledge of chemistry, 


FOR SALE 


(2d. per word; minimum 18 words; 


: ) 5 or more insertions, lid. per word per 
insertion, 


Sixpence extra is charged when replies are addressed to box 
Numbers.) 


HARCOAL, ANIMAL and VEGETABLE, horticultural, 

burning, filtering, disinfecting, medicinal, insulating; 
also lumps ground and granulated; established 1830; con- 
tractors to H.M. Government.—THos. HILL-JONES, LTD., 
“ Tnvicta ’’ Mills, Bow Common Lane, London, E. _ Tele- 
grams: ‘* Hill-Jones, Bochurch, London.’’ Telephone: 
3633 East. 

OPPER STEAM JACKETTED MIXING PAN, 72 ins. 

dia. by 60 ins. deep, domed cover, stirring gear. THOMP- 
SON AND SON, 60 Hatcham Road, Canterbury Road, London, 
S.E.15. New Cross 1147. 





’Phone o08 Staines. 
UNMETAL MIXER, 50 galls. ‘“ Z’”’ Blades: 60 gall. 
Copper Jacketed Vacuum Pan: Triple Granite Refiner, 
24 in. by 12 in.: Werner Mixer, 16 in. by 16 in. by 15 in.: 
26 in. Tullis Hydro. HARRY H. GARDAM AND CO., 
LTD., STAINES. 


IXING MACHINE by Joseph Baker, pan 4 ft. x 4 ft. 

x 3 ft. deep, hand and power tipping, reversible blades, 
belt driven, with friction clutch. C. F. DAvIs, LTD., 60 
Hatcham Road, Canterbury Road, Old Kent Road, London, 
S.E.15. |New Cross 1147. 


UNUSED PLANT. 
STEEL TANKS, various capacities; 
benzol, tar, oil, ete. 
SOXHLET EXTRACTOR, mild steel; basket capacity 35 
cu. ft. 
STILL, mild steel, jacketted, stirrers; capacity 1,400 galls. 
COPPER PANS, open top; capacity 150 galls. 
MIXER, aluminium, stirrers; capacity 1,500 galls. 
COMPRESSED AIR PLANT; capacity 50 cu. ft. at 8o Ibs. 
er sq. in. 
COPPER COIL CONDENSER in M.S. 
coil. 
MITCHLEY, 


MILD 


suitable for 


Tank; 80 ft. 3 in. 


15 Regent Road, Lowestoft. 





